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OXWELD CM-15 CUTTING MACHINE 


ee shapes smal] parts economical] 























’7ITHIN its cutting range—18 
\\ inches in width by 60 inches 
in length—the Oxweld CM-15 
Portable Shape-Cutting Machine 
offers flame-cutting applications 
comparable to those of the larger 
Oxweld shape-cutting machines 
1. CM-15 flame-cut parts made 
possible much of the strength 
ind efficiency in the unit con 
struction of this tractor. 

2. These are some of the flame 
eut tractor parts ready for as 
sembly and fabrication 

3. Here the CM-15 is shaping 


one of the three steel channels 

























that form the tractor frame and 
hold the rollers in alignment 

1. Innumerable small shapes 
such as wrenches can be qui k hy 
cut to size on the CM-15 Machine 
by hand tracing 

>. Not the sharp clean conto 

of these flame-cut shapes many 
of which were put into service 
without further finishing 

6. Dual blow pipe operation 
the CM-15 Machine equipped 
with a circle-cutting attachment 
speeds the cutting of blanks 

‘- As the templet follower mave 


around the temple # the blowpipe 


iccurately shapes a rocker arm 

\ salesman from the neare 
Linde office will gladly call cor 
cerning any application of the 


CM-15 which vou may have in 
mind, Deseriptive bulletin 


reque st. 


The words **Linde,”’ **Prest-O-Lite,”” “Oxweld’’ and Union are trade 


THE LINDE AIR PRODUCTS COMPANY 


Unit of Union Carbide and Carbon Corporation 


New York and []q@ Principal Cities 


In Canada: Dominion Oxygen Company, Limited, Toronto 


Everything for Oxy-Acetylene Welding and Cutting 














LINDE OXYGEN + PREST-O-LITE ACETYLENE + OXWELD APPARATUS AND SUPPLIES + UNION CARBIDE 
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ig. l-Making Two Parts at Once Cuts the Labor Cost in Half This Is 
Easily Accomplished with a Gas Cutting Machine 


ask him if he is willing to make a q 
test he nick-break test is made in 

applicant, and if the work is of such a na 
supervisor feels that with a little practice 


can perform the test successfully, he is all 
tests lhis method of qualifying an operat 
questioned many times with the statement 
break test does not measure either tensil 
ductility We have found, through years 


with tensile, bend, fatigue, impact, hardn 
metallographic investigations, that the 
is by far the most difficult one to pass. Out 
an operator’s ability from a nick-break test ha 
in over five years use, and too, this type « 
made at practically no cost to the company, 
me or two hours of the applicant's unempl 
Some of our operators have been qualified 
tional Weld Test Bureau for welding unfir 
vessels with plate thickness from °/s inch 1 
[hese welders have built a large number: 


vessels under the supervision of insurance 





EQUIPMENT WELDING MACHINES 


In view of the developments constantly be 
welding equipment, we believe five years is t! 
time a welding machine should be used N 


equipment is worn out in that period—we kn 
welding machines which have been in continu 
tion for 10 or 12 years—-but that the develop 
fected make it advisable to adopt this progr 
welding machines are depreciated over a per 
years and in turning them in on new equip 


loss is sustained. 





It is our experience the D. C. welding mac! 
sturdily built that little or no upkeep is neces 
period they are kept in service in our shop 
however, periodically inspected by our electr 


Fig. 2—No SuccessfullWeldery Can Afford Not to Have Suitable Equi; 
ment for Positioning Work for Welding Savings of from 10 to 30 ir 
Welding Labor Are Possible with These Machines 





lectrodes.—While we know that welds ma 


wire are satisfactory in many fabricati 
metallography, of machining operations. He should to high stress, we have ruled out such wire sol 
have the knack of d vising short-cuts and inexpensive of the possibility of it being used in stru 
appliances to facilitate work. He should keep in clos« shock and high stresses will be encounte $ 
touch with the actual hours of welding \ good welding ode cost is so small a part of the over-all « 
supervisor should be alert in scrutinizing the appearance that the added ductility secured by using hi 
of welds to disclose defects, and should bring to the atte: electrodes justifies the small extra expens« 
tion of the engineer suggested changes in design 11 rde1 n stock a wide range of electrodes from 
to better the product or t reduce the cost inch. 
BT. ] icilitate weld: 
number of large heavy cast-iron tables ha 
OPERATOR QUALIFICATION AND TRAINING olt slots for set-up work and for clamping w 
tory to tacking A number of lighter sect 
Operators are obtained in two ways: by training inex ilso available, which can be readily moved 
perienced applicants, and by hiring men who have had used as supporting structures for jigs ar 
previous experience in other plants. In the former cas¢ fables are an indispensable facility for a pr 
preference is given to a high school graduate who has had tituted weldery. We also have several ca 
some machine tool experience. It is only when the plates set in concrete, which are used for 
yperator can butt weld two inch plates, each Veed t tructure 
(0°, without objectionable inclusions, gas pockets or lac Shears and Sav Gas Cuttine.—In the pt 
f penetration, and produce true fillet welds in both flat teel for welding, shears and power or irict 
and vertical positions which shall have the required te1 required Heavy sections unsuited for 
ile and ductility properties of filler metal, that he is pet ting are shaped with a gas torch. Even wi 
mitted to perform our more important welding opera tions a torch is necessary where contour 
tions. The time needed to acquire sufficient skill is fron straight line In addition to the required 
four to six months hand torches, it is desirable to have one or 
When a rush of work requires the employment of ex cally operated gas cutting machines Phi 
perienced welders, we advertise by personally passing the with pantograph motion and the two-direct 
information of our requirements through employees or carriage type are equally serviceable! In 
through the newspapers. When a welder applies, we least one portable gas cutting machine t 
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r str ight ling itt * I i DI { Ca l t 
gy, 1S Ol great service rious parts of the str : MOY : I 
ge number of gas cut parts is to be mad example of an efficient tur L | ! 
ng torches can pront iblv be used rl mm is designed that it not I q { il ! part 
nerated machines, thus materially reducing rigidly, but the lugs a eld wv Dp { L] 
st per piece Figure illustrates the use of | which can be applied in but a few second lo posit 
he these parts prop t “ 
Vachines.— Today, no properly constitut 
ifford to be without positioning machines 
achines, for large ind heavy work she ld t Rotating Rolle k t I al Work Wit 
perated The smaller sizes may be hand Conmstent Crane Service. 7 Naturally Heoust atone - 


gure 2 illustrates a large type posit 


ned and built in the author's pl 
nee fastened to a posiuuoning ma 
revolved into proper position for welding 


iting the delays incident to desired setting 
of a crane In additio1 fast’ electrode 
without danger of undercuttir and syn 
be obtained Savings in weldi 


can i 
0 to 30° 


, are regula i 
no shop has enough of them in bt rm 
released for other work 
! he shaping of cylindrical and « 
usually performed on power-driven bending 
have, however, found a bending brake mort 
us for conical work, if the cone is composed 
longitudinal plates 
ing rolls are not heavy enough for some of the 


roduce, and often it is necessary to have plat 

ts hundreds of miles away We sometime 
from the mill, rolled to size before shipment t 

ders and Clamp Che use of roller 
welding large cylindrical worl I 

foot S inch diameter watet ( 

n supporting rollers. Longitudinal 

seams may both be welded in one setting 
ntinuous overhead crane service Roller sup 


shown are low in cost as they cor t only 
tied together with plates and the nec 
ers and supporting pit 


er methods for maintaini1 ilignmet 


conical sections art l é 
adjusting screws rounds the cvl ( 
e true size during welding of the longitudinal 
nother, adjusting traps and bolts are used t 
nical and cylindrical sections for weldi: 
rake nd Presses.—The extent to which 1 
ending metal eliminate welding labor, 
lated Figur t show 1 brake Ww 
feet 6 inches of ncn plat LO tee 
usings), bending a h x 
e into a channel shape rw tri t 
ite 22 leet ol ich Dutt w ] ‘ 
required if the design called for the weld 
with three plates Chi iving in ft 


bvious. Note that the br 
da structure 


pe OL power 1 ) 
ections than can be |] ed plate 
lic press. Not only is this tool us rT 
plate of lichte ect ‘ bye 
lure Unfortunate] n 


little realization of the importan f weld 


portance 

uds in reducing labor Much th 
ld be given to the design of suitable fixturs 

metal to be welded, both from the standp 





angeability of parts, and of reductior 
rs, 1 . 
should be ot sturdy construction s is t pre Fig. 4—There Is No More Profit Producing Too! ir Weld 


rt, 
LIOT 


due to lox alize d we Iding } [ il d shc ld ieecietieds ae a Sh as at eee os Se 


Ca Inch Plate Be y Sha nT F t 
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For heat treatment, a suitable furnace, eith 
il fired, is needed In almost all industrial |] 
fF equipment is available as a c 
service to the trade, and if the quantity of work t 


treated is not large, it may be best to depend uy 





mpanies t lo the worl We that tw 

rnaces, required for our forging flanging 

great advantage t us in heat treating certa 

velded product \t times we have much lar 
tress re e than our furnaces will accon 
we send this work to a commercial heat 


trict For best results, the furnace should be 
with a thermostat to control the temperature 
With some large weldments, where grain refir 
esired, the heat treatment is done in pit anneak 
lesting Equipment Investigation and resear 
become necessary functions of a successful w 
Whether a shop employs one or one hundred wi 
important to know the quality of an operator 
lo qualify a welder for code work, necessitates the 
1 testing machine for determining the ultimate ar 
points [he investment required to enable a wel 
do its own tensile testing would not be justified i 


shop, as testing laboratories are available whoss 


ire moderate [In large organizations, and part 
those where other tests are regularly called for 
ta tensile testing machine can be justified 


g 
When research work is carried on, and a rest 


partment is maintained, other equipment such as 





impact and hardness testing machines, is used 
0, metallurgy has become so generally recogni 
science of importance to welding, that micros 
tudy of grain structures have become a necessit 
Fig. 5—Fixtures Are Indispensable for Production Work These Two Ft et: Whi : See aHe ie 
Align Forty-Three Separate Pieces and Make Possible Interchangeability MUCHININ, While machining facilities ar l 
and Low Cost. The Insert Shows the Two Taper Machined Lugs wit}! tial to a weldery. and manv successful ones operat 
Wedges Holding the Clevis in Position : ; : ae . esac . = 


machine tools, there 1s a great commercial ad 


in being able not only to fabricate welded equipme: 


be almost impossible With it, the entire assembly ot to machine it There are many instances in wl 
13 separate parts is made in less than 10 minutes. complicated structure may be handled best by b 
Fleat-Treating Furnaces.—There are certain classifica it in sections and machining certain parts befor 
tions of work which demand special facilities and equip issembly and complete welding Details which 
ment which are unnecessary in other lines. If the main bosses made trom rolled steel bars are generally 
product of a weldery is class one pressure vessels, facili cheaper in finished cost when the bosses are cut 
ties for thermal stress relief and heat treatment are esse1 lathes and rough bored in the same setting. I: 
tial. Every weldery has occasion to thermally stress re cases, satisfactory results and lowered costs are m 
lieve some portion of its products ble by doing the necessary machining betore wel 





Fig. 6—Welding Will Increase at Least 50% When Engineers Learn the Potential Savings Possible in the Fabrication of Small 
Welded Parts 
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Figure 7 shows a cast and a welded corner bracket p! 
luced in lots of 50 or more at a time Without considet 

9 the « f the pattern, the saving of the welded part 
ver the cast design is 21% Chis saving resulted from 


the use 1 rolled angle and a plate with punched hole 
which was bent to the required shape Che welding was 


thus reduced to a minimum and was done with the parts 


issembled in a fixture he comparative shop costs 
1e cast d welded brackets are as follows 
= ( { = ) 
Wel 
Shea > 4 
Pur ; 
B 
| ing ~ } 4 1 
(7a \ | 
Weld “ 
‘¢ Tse 
tee’ 
i 
ial | 
il W led ¢ s+ 
sa Ving la ) rt W ig! » 
1) 4 
Pat l no ym | ( 
‘ 


[In fabricating plants thousands of such parts can bi 
found which lend themselves to welding with equall 
tartling savings. Only lack of inspiration and thought 
on design prevents their transformation into the mor: 

mnomical welded construction. 

Che evolution of the counterweight sheave block show: 

Fig. S is an interesting story The one at 
he top of the photograph is asteel casting. It was origi 
nally made of cast iron, but high stresses and roug! 
usage soon ended its career in that material. Our vigi 
| cut cost corners sent the detail back to the en 
neering department for redesign in welding Che block 
in the center of the picture was the ilthoug 
effected except the absorption of 


in design 


lance to 


result 


there was no savin 


y 
hop burden. 


A more recent attempt at cost reduction, instigated by 


the welding shop, brought forth the detail shown at 
ottom [he comparison of cost is enlightening 
i 
Pat develoy I 
oP d iy EQ 
Wi L) orl ~ 
\ W 2 ; lb 4 
Weld Dx 125 Ib ~ 19 
1. Cou Ww h S50 Ib 1( 


An additional saving in the latest design is the elimina 
ion of the facing of the four bosses in machining 

As so often happens, once one becomes thoroughly 
welding-minded, one intuitively looks at details with a 
cost appraising eye Comparing the two welded units 
t will be seen that the bosses around the bored holes 
have eliminated. This reduces the welding by 
six feet, and does away with the cost of the washers 
Che profile of the ends has been changed, simplifying the 
gas cutting, and reducing the material cost In place of 
two heavy side plates in the first welded block, a light 


been 
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1g bent plat has been used to pr le the 
for the shaft a further saving both in weight 
One of the functions of an engineering de 


specify exactly the size and shape of every wi 


made not the duty of a welding f 
erator to guess the stress to be applied tr 

ment lherefore 1 suitable method 

weld iould be adopted and used on every 


the shop for fabrication 
idopted the AMERICAN WELDING 
ig symbols. Copies of 
draitsman and to the shop 


SOCIETY § 


these art rivel 


(Guess-work is e] 
ordance with the « 


ind each weld is made in ac 


weld strengths determined by our engineers 

Research and Investigation.—With the ad 
ew low-alloy, high-strength steels and their 
f high-tensile strength, high-elastic ratio, and r 
to abrasion or corrosion, the problems of d: i 
welding fabrication become complex For ' 
had been disheartened by the costly failures 


in clam shell buckets when these were 
tensile, impact stress 


castings 
t bending and 
metal whert 
curred did not eliminate the breakage Che 
castings planes of hea 
angles to lighter sections wit 

All the ft foundry 


yuntered in making these castings I} 


Oo severe 
constant Increase ol sections 
were such that in the 
were joined 


os ° 
hitets at the 


it right 


hazards 


angi 


and cores prevented natural shrinkas 


cooling metal Crack de veloped in cooling Ss] 
curred, causing cavities which were aiddet 
outer crust of metal Segregations produced 


far weaker than the analysis of the heat would 


Che result was tailure service, complaint fr 
mer, expense of replacement, and, of 
erious import to a manufacturer, a ‘black eve 
future sales to the customer extremely difficult 


We were welders, we had a creditable array 


weldments to point to, and now 


} 


POsst SSLILY 


btain a new steel 
psi ultimate strength an 


HO O00 psi vield 


1 ove! “,, elongati 
inches If we could redesign the fault part 
them bv weld; using th teel, we felt ce 
breakage would be overcome 

Our experience wa ») encourag that we 
| estigal ll thie lew l w-all tee] 
vere Dt ont ul \s we became tamulia 
techniq ping, welding and heat treatu 
| \ Le i 1 as ul nee! Strivil Lo ink 
trength of equipment a reduce its weight, lea 

rt cut tabricat t, a wide and varied 
tructures became al tu field r weld 
trength steel 

\ striking examp { the advantage of the 
alle eels is found i recent proposal to a 
ulroad desiring coal loading equipment Lhe « 
idvised us that although our design was accepta 
weight of three machines, built of low-carbon s 

reat to permit their use on the existing pi 


had been designed to carry lighter equipme: 
knowledge of the use of high strength steels 
with welded mechanical equipment 
incorporating a chromium, phosphorus, coppet 
resulting in a weigl 


permitted 


~(>( tions 


it re 
Cost Record Che business wrecks strewing t 

more the fa 
other single 
industries, the 
antiquated method 


progress are 
lack of knowled osts than any 
\mong medium and small-sized 
number still adhere to an 


mating by lumping 


re OT ¢ 


costs, yperations into o1 
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ecords of imed hours should be kept a ye avail le p lov A 
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hop, which normally employs about 1) men | the electr ymotive, the light-w t d 
pense rd eping is small and unimportant t lern ship 
ompari with the results obtained b‘ | le p yl roug l [ ea 
hop management responsible for result ( ir bi ( ut ich 
p 7 é Pro 0 { Ji r Di 4 } ( bh vit t 
tact t trade are ¢ inee! They are imillar W is I { yeca 
ur production facilities and are firmly welding-minded vel t te ff 
his has prompted them to suggest to customers tha ment be built at lower 
better, stronger and cheaper details may be made by With th yackground ul any enginee! 
ubstituting welded parts tor those designed as casting ll { ye evel inv laym juestion tl 
In ma stances these sales engineers either make urt material progr 
free-hand etche ie their calls, or br t i chall ercial welder 
tome drawings t r drafting room for redesig ept that il 
welding before submitting prices on the work In this ana fa mmercial weldery, 
In addition to the personal contacts of our sales eng leavored to point out the fundamental pri 
ers, we advertise widely in trade magazines, by letters which succe built: management, de D 
twe pag ilendar, and monthl lotter technique We have said n 
broadcast to the trade showing ir achievements 1 ict f cost lucti { labor | 
gineering and product We furnish copy and ph isIS UD wh prog! built and a ba 
graphs of welded equipme for national advertising b tilders of we or yment and supplies « 
steel companies, and to manufacturers of welding equip indred per ce! 
ment and supplie [here is every promise of the commercial wel 
Realizing the direct advantage to us in orders throug! tributing its full share toward future national p1 





1938 BOUND VOLUME 


Bound Volumes of the JOURNAL of the Society for the year 1938 will be avail- 
able shortly with imitation black leather covers. Contains a wealth of informa- 
tion on the latest developments in welding. Also contains Subject and Authors’ 
Index. Price, $5.00 plus postage to members; $6.50 to non-members. 
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Carbide Sorides and Nitrides all offered some promis« 
Difficulty was ex 
st of these alloy that would have un 


Work done in European countries at 


making welded surfaces of 
iiorm properties 


1d finally in this 


country led to the development of cemented tungsten 
carbides bonded by a tough material such as Cobalt 


hard, brittle 
1 tough binder which would have 


ited the possibility of using the 


yy 
carbide of Tungsten in 


ome of the properties of each he process of making 
these cemented carbides is very expensive and their 
ittachment to cutting tools can be accomplished onl 
by brazing For these reasons their use in oil well tools 
has been quite limited 

Ultimately fine grain tungsten carbide powder was 


surfaces of bits Chis 

is first accomplished by puddling-up the base metal 
f the bit a carbon arc so that it 
tungsten carbide particles, thus producing a surfac 
containing a large number of small particles of tungster 
carbide A number of other methods have been ce 
veloped for accomplishing the same result It has 
found by judicious additions to the steel and regulating 
the methods of that the over-all properties of 
the hard-face overlay controlled to a certain 
extent. Tungsten carbide of various 
now be applied by either electric or torch methods ot 
welding In all cases the \ 
of some ferrous alloys either sweated-up from the 
metal or added in the form of a thin wall tube, which 
filled with the carbide particles is melted down around 
the grains. 


Tungsten carbide is mad 


ipplied directly to the cutting 


with surrounded thi 


been 


heating 


may be 


grain Sizes can 


erlay consists of a matrix 


base 


from tungsten powder and 


French Specitications for 


Qualifying Welders 


HE PRESENT 


gous set issued in 1936 Che 


specifications replac an analo 
objects of the new 


Specifications art 


lo outline the fields of specialization in gas and ar 
welding corresponding to particular or different appli 
cations, and to state the professional knowledge and 
qualifications required of welders called upon for 
work 


) 


' 
such 


To establish qualification tests for welders in eacl 
special field and to indicate methods of interpreting th: 
tests. 


1 


3. To create a ‘Certificate of a Specialized Welder 
for each specialized field and to determine on what basis 
the Certificate should be granted and renewed 


Che Certificates are intended to contribute to the 
high quality of welded construction and to improve con 
ditions of employment by providing personnel qualified in 
each special field. They also meet conditions imposed by 
other Rules and Regulations in force. Those holding the 


Certificate of Professional Aptitude in Gas and Ar 
* Abstract of pecifications de l'Institut de Soudur Autogéne’ relati 

a la qualification des Soudeurs au chalumeau et 4 l'arc, et a l'attribution d 

certificats de soudeurs specialise published in Revue de la Soudure A 

gene 30, no. 203 pp. 462-479, Ar t 1938 
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carbs in elects ul ce and col I 
everal carbide t tungstet Ee yn 1" 
making it have been developed which yield 
metal that ha i iximum ductilit 
hutt crushed the scree! ze best 
purpose and results 1 sharp-edged eo! 
Lhe eel binder used t ement the gra 
metal, allo with the carbide to such an « 
trong bond results 

B the above methods tungsten 
ipplied to all of the surfaces of rock bits u 
hard formations Eve the Id fish tail b 
rebuilt take tungsten carbide Phe 
carbide find a great usé the taces ot the 
certain re orcing of the « { gy edgt ( 

erted tu ste carbide hingers§ ¢ e! 
from the cutti edge The « ct of these 
can be clearly seen in the fings ig wear show 
Che cuttin made by all bits in the rot 
removed from the hole by forcing an aqueot 
the hollow drill stem and up the outside 
drill stem and the wall of the hole. This flu 
great amount of slush which is often quit 
Tungsten carbide and alloys containing them 
used to advantage where this slush causes seve 
restricted areas such as the slush tubes in bit 

It S po sible to cast tungsten ¢ irbide in tubs 
f a wide iriet [ shape Many of the 


hape > are 
metal such as ¢ 
their 


made from tungsten carbides that 
‘obalt added for the 
brittleness Chis, however, lowet 


hardne SS 


Welding are not exempt from the tests in tl] 
specifications if they desire to enter a specialize 

Che following classification of 
ridopted 


special fields 


A. Gas Welding (oxyacetylene 


Oxyacetylene welding of pressurt 


thicknesses up to 0.020 inch, butt 


welds, thicknesses up to 0.020 
all thicknesses 
Oxyacetylene 
ind Cr-Mo steels 
Oxyacetylene welding of 
light alloys in 
num and its 
und 18-8 


welds, (« 
welding Ol aircralit 
special 8 
aircrait 
alloys, 


construct! 
magnesium and 
» Oxyacetylene welding of ordinary 
6. Oxyacetylene weldir 
piping and the like 
7. Oxyacetylene welding of steel in 
sheet metal work, ventilation, vehicles 
S. Oxyacetylene welding of steel in genet 
tural work 
1. Oxyacetylene welding of special 
ferrous metals in various constructio1 
0. Oxyacetylene welding for general 
maintenance 


domesti 


1g 


Oxyacetylene welding of copper 
12. Oxyacetylene welding of aluminum 
» Oxyacetylene welding of lead 
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SIMPLIFICATION OF MACHINERY 





Manufacture by Use of 


By JOHN THOMSON? 


HERE are many parts of standard machines, where 
large numbers of similar parts are required, which 
may with advantage, 
utility, be 
advar 


as regards both economy and 
of weldings instead of castings The 
itages are much greater, however, where a machine 
has to be made on short notice for a special job, and 
where only one of each part may be required. In such 
cases stock material may often be utilized for the ld 

ally in the present congested stat 
trade—in the machine being completed 
in a small fraction of the time required to make the 
machine with castings Chis reduction in the time re 

quired to obtain the raw material, together with an 1m 

portant saving in time and cost due to the elimination of 
pattern-making and also the scope provided by weldings 
for the simplification of the machining of parts, have en 
abled us to make several machines for special work which 
would otherwise have been impossible I propose de 

scribing the design and manufacture of one such machine 
which was successfully put into operation the end of 
last year 


made 


we 
ings, resulting 


of the foundry 


€ Spt Cl 


at 


One of our standard products is a Tower Crane used in 
shipyards. Figure 1 shows one of these cranes with an 
Atlantic liner in the background. These 
essentially of a fixed tower structure with a rotating 
mast and jib. The rotating portion is supported on a 
footstep bearing at the bottom of the mast and it 
guided at the top with rollers which contact with a ver 
tical path about 14 feet diameter. This path is incor 
porated in the platform structure at the top of the tower 
Che platform has an external diameter of nearly 20 feet 
and as it is necessary to machine the path after it has 
been riveted to the completed platform structure, a 
lathe or boring mill was required which would accommo 
date work up to 20 feet diameter. 

In May of 1937 we had on hand orders for eight of 
these cranes for a naval dockyard and as the boring mill 
which had previously machined the paths was fully oc 
cupied with work of national importance for two years 
ahead, we had to consider some alternative method of 
carrying out this work. 

We got in touch with the Machine Tool Makers Asso- 
ciation and all they could offer us was their standard 
vertical boring mill of 20 feet capacity. Their price for 
such a machine was £12,000 ($58,320), and the time for 
delivery was 2'/» years. 

The work in prospect did not warrant this expenditure 
and the delivery made the proposition useless for our 
purpose. We pressed them to consider a simpler ma 
chine which would machine the paths without being 


cranes consist 


is 


1S 


712.28, in the Metal 
classification of the $200,000 
Lincoln Arc Welding Foundation, Cleve 


* The author of this paper received the first award 
Cutting division of the Functional Machinery 
Program sponsored by the James F 
land, Ohio (Abstract.) 

+ Works Director, Sir Wm 
Scotland 


Arrol and Co., Ltd., Bridgeton, Glasgow, S. E 
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capable of doing the 
mill, but they 
staff available 
delivery could 
than two 
price as £5000 ($1 


general work expected Ola 


boring 


A 


had 


] 
anda 


informed us that they 
machine 
such a machin 
1 rough indicati 


to design such a 
not, even with 
Chey * 
L SSO 


years ave 
[hese were the circumstances which led us at 1 
July 1937 to the to design and make 
works an all-welded machine Che results ver 
exceeded out expectations as re gards costs, dat: 
pletion and the efficiency of the machin We wer 
tually machining a path in nine weeks after the d 
the welded machine was started in the drawin, 
and the number of hours taken to machine a pat 
pared favorably with that taken previously by tl 
ard boring mill. The finish of the machined suri 


decision 


also equally good 
The ascertained cost of this machine wa 
$3745.20), and details are given in Table | 


In view of the low cost of the welded machin 
pared with the indication of costs which we had 1 
from the Machine Tool Association we decided t: 
inquiry for a machine to one of the largest non-as 
firms. The reply quoted a price of £2500 
and as this did not include electrics and foundat 
should add say £150 ($729), making the tot 
£2650 ($12,879 This price included an 
bridge which was essential for the machine they 
mind, but was not essential for the welded desig: 
bridge does, however, make the machine of mor 
utility and we have a welded bridge at present 1 
The estimated cost of this bridge is £300 ($14/ 
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"able 2—Excerpts fr } : yress Report Relat yt 
Arc-Welded Rotary Planing Machin« 
a | 
a 
L 
o 
i 
Fig. 3—The ¢ , Ta ' 
| 
. oa KOT 
Ascertained Costs of Arc-Welded Rotary Plar 
Machine 
, 
va i 
a vy ¢ 
“y pull ’ ‘ 
i k no! 
if i | 
TK inciud \ + rele 
x ' 
Wagt 
lal i 
‘ 
, 
ai | ’ 
i a > > | 
( 
| 1 1 \\ 
added we will ha | 
1 machine more « ( 
rie ol doing any WOTK il le ist equ i] . vell . 
ne submitted to us at a cost of £2650 ($ S79 
finished—so far at least as wa 
the paths—in nine weeks mpart vith 1 iw peed the 
months required by the tool makers Excerpt table to bi ried 1 meter of the work beings 
shop progress report relating to this machin machined | fi t t a standard 
in Table 2 losed worm gear red rv vas purchased Phe 
hine consists essentially Ol a tabl rotating I ‘ i reduct I \ I ‘ the direct nl t the 
ntal plane about one inch above the floor lev« lrive, consist gearing into a bevel 


ng power was provided by a 25 hp. electr wheel Che third 1 rmed of the steel pit 


rking through reduction gears to a rack weld ul t e cu 
lerside of the table. On the floor surrou ron wheel and all 
plate radial beams were grouted into the c "i 
When machining the paths the work was bolted 
radial beams and the tool holder was bolted t 
tated with, the table, as shown in Fig Fron FABRICATION 
will be seen that the outside dimensions of the 
limited only by the floor space, while the inte: The rotating table wa it to it rcular shape 
neter to be machined was limited only by the torch burning after which it wa irefully flattened in a 
vhich the tool holder can safely overhang the hydraulic pri pper slipper path was formed 
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rolled square billets bent into two semi-circles and the 
end welded together to form a Full strength 
welds to connect the two halves together were not neces 
sary as the subsequent welding of the path to the table 
idequate to transmit the driving load on the 


circle 


plate was 


teeth [he welds were consequently small, the purposs 
of the weld being to hold the parts rigidly together dur 


After weld 
teeth 


ing subsequent machining and gear-cutting 
ing, the ring was machined on all faces and the 
forming the rack were cut on the outside face 

[he cylindrical housing for the ball bearing was formed 
of a rolled steel plate 2 inches thick, bent in a hydraulic 
press to cylindrical form and the longitudinal joint welded 
All faces of the cylinder were then rough machined. The 
radial stiffening plates were cut to shape by torch. In 
assembling the table unit, the ball bearing housing was 
first welded central on the table plate, after which the 
radial stiffening plates were welded in position Chis 
assembly was then put in a lathe and the outer ends of 
theradial plates were machined to the exact diameter of the 
inside of the slipper track ring. At the same setting, 
the table plate was machined in the way of the slipper 
path so as to give it a true seating. This machining was 
considered advisable as it was essential that there should 
be no distortion in the rack teeth when the slipper path 
was welded in position. For the same reason, the final 
welding of the slipper path to the table—after the former 
had been fitted tightly over the ends of the radial plates, 
was made small, being only '/s-inch throat thickness 
hese precautions proved effective as the total distor 
tion when the completed unit was put in the lathe for 
final machining was under 0.01 inch. This final ma 
chining consisted in fine machining the working face of the 
slipper path and also of the ball bearing housing The 
complete table unit is shown in Fig. 3 

rhe pivot bracket locating the center ball bearing con 
sists of a square slab 2 inches thick with anchoring plates 
welded on the underside for grouting into the concrete, 
and a solid forged pivot recessed into the slab. After 
the unit was welded, the pivot was carefully machined t 
fit the internal diameter of the ball bearing. 





Fig. 4—Wheel with Bracket and Pinion 
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Fig. 5—Details of Pivot Bracket Which Carries tl 


lhe bevel wheel was made from a rolled 


thick This slab was first rough machined t 
a central hole 8 inches diameter \ bos 
rolled bar was machined and fitted as sh 


wheel was finished to sizes and the 
with bracket and rack piniot 


welding the 


Chis wheel 
Fig. 4 


Che bracket carrying 


the bevels is compe ( 


one inch thick with rolled bars forming the b 
stiffening rib along the bottom to form a k 


crete This bracket is shown in.Fig. 5 
The saving in cost to our firm by adoptu 
design was, as already shown, LISSO ($9136.5 


sidered simply as a machine to deal with th 
Or a Savin ol £ aSO $7678 SU), 1 the weld 


was made equally suitable to the cast-ir 
general work By far the greater part of thi 
due, not simply to substituting 
by adopting 
ods of fabrication and 
were not appli able to a cast 
To estimate the 
the social life of the community 
sider the peculiar circumstances existing 1n th 
During this period, which followed s 
ot very severe depression, the 
asked to largely augment its production 
with a general increase in industrial activity 
celerate the armament program It was als 
it would quickly absorb very large number 
ployed men he response was disappointing 
revival of the whole engineering industry was 
the lack of essential materials and machines 
the scarcity of skilled men in essential brancl 
industry. Iron and steel foundries particularl 
able to meet the demands made on them and thi 
tool makers could not procure the necessary desi 
draftsmen to deal with machinery problems 
culty was alleviated, if not solved, by the substi! 
weldings made by men with a few months’ t1 
place of founders for which a five years’ apprent 
required, and by general engineering designers ¢ 
work of those who specialized in the machine t 
of the industry. By producing the machine | 
scribed in nine weeks instead of eighteen mont 
quired by the machine tool makers, the cranes 
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an entirely new desig 
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WELDING PROCEDURE 
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this type of work for several years has di into the haft. up the 
irticularly satisfactory method based on ft] now reaay ¢ 
( welding 
ce has shown that ordinary steel weldin, tied back on the ter elded end being 1 im the 
ictory because of scaling which reduces the teady rest é 
neter several thousandths of an incl then app ed Liter we ber nd ad 
BRONZE ROD IDEAL selina 6 deat li ng an, Hien cn 
tors run in bronze beari1 
ractice to run moving parts in be 
It has been found vVeve ONE-HALI HI OST 
1 is ideally suited to the job 
kr¢ a pe riect int 
vear well against either bushing bro1 r th \ l o1 hin tall 
Z 7 
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These Sketches Indicate Clearly the Method Used for Exter jing M 
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FABRICATION 


By CLINTON A. WILKINSON* and G. E. THORNTON? 





HE development of the Columbia River in_ the irea, but 


Pacific Northwest with its millions of horsepower necessary equipment, pertinent to conditions 
of electric energy will give to the people of that in the Northwest. 


should be used over and over for pr du 


irea all opportunity of using two of the newest tools of A warning might be injected into the article he 

modern industry for the benefit of the agricultural, tim cerning the disposition of scrap metal at present i1 

ber and mining interests of the region in the Northwest states. During the two year 
[hese two modern industrial tools are the electric passed, several million tons of the scrap metal hay 


furnace for production of excellent steel from scrap metal shipped from the west ports to an ambitious p 
ind metallic arc and gas welding, combined with cutting the Far East. Such shipments should be pr 
from standard steel shapes for fabrication. through the enforcement of embargoes, if the n 
Che electric furnace of today with its high efficiency to be directly used for benefiting all interests 
operation in the production of steel from scrap metal West 
provides a means of using the millions of tons of scrap 
metal in the area. The steel so produced could be used 
in the manufacture of certain types of agricultural im 
plements, highway machinery, timber and lumber equip 
ment and mining machinery 
Scrap metal is an important raw material of the North 
west. The freight into the area upon this commodity 


A survey of many pieces of equipment used 
culture has shown that the individual parts of a 
number of them are made from steel sheets, and sta 
structural shapes, combined with castings. Ma 


standard shapes, through the use of gas cutti 


metallic arc and gas welding The fabricated 
has been paid. It should never be allowed to leave the would be stronger, lighter and cheaper than the ca 
* Student—Department of Mechanical Engineering, State College of which it replaced and would need no expensiv: 
ae ye ote of Washingtor for complicated equipment to produce. 
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the castings could be replaced with parts fabricated fr 














f freight rates on machinery assembled e si 
shows a very considerable increase rat facturer 
ipon an equal weight shipped standar their pr 


his saving in freight could be passed on to the r he p 
Fabrication locally would assist local labor ee ae 
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produced would provide in a small 
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NOTE 
industry 
presented an opportunity for fabrication 


Table 1—General! Plan of Fabrication 


alu 
Agricultural 
By type 
by cour n 
Logging and lumbe 
By type 
By counti 
Highway 
$y type 
By dist 
Minit 
By type 
Kast Si 
1 « itor 
West S 
eT VICE Tools 
Automobile 
Accessori 


Domest 

Heating 
Cooling 

Air conditioning 
Cleaning 
Washing 
Cooking 

Water heating 


Lighting 

Pumping watet 

Plumbing 
Medical 

Dental 

Surgical 
Hydraulic 

City water supply 

Sewage disposal 

Irrigation 
Chemical 
Marine 
Fisheries 
lrransportation 

Rail 

Water 

Air 

Bus and stage 
Metallurgical 
Construction 
Power generation 
The remainder of table is omitted 


and type of work carried on in the 


Table included every 
Northwest 
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Table 1A—Detailed Plan of Fabrication for Agricy}; 


Agricultural 
ype 
Horticultt 
Fruit 
Cultivating 
Ditching 
opraying 
Harvesting 
Storage 
Preservatior 
Lanning 
ye table 5 
Cultivating 
Ditching 
Planting 
Soil Preparatior 
Harvesting 
Storage 
Packaging 
Canning 
(Grain 
Soil preparation 
Plowing 
Harrowing 
Weeding 
Rolling 
Soil conservatior 
Seed preparation 
Seed cleaning 
Seed treating 
Planting 
Harvesting 
Preparation of sa 
Combines 
Stationary rig 
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Use 
Milling 
Domesti 
Commercial 
Stock 
Dairy 
Preparation 
Butter 
\ heese 
Canned Milk 
[ce Cream 
Rawmiulk 
Cream 
Powders 
Not! Remainder of tab 
minute detail of the agricultur 
tunity for fabrication 
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Fig. 2—Transport Carriage Assembly Detaii 


Fig. 3—-Main Wheel Assembly Detail 
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Table X from Survey 
Rotary Rod Weeder—12 Foot 
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prepared. 


W eed-seed Sheet, 
screen Mesh 
Separator beater Rods 
rod 
Separator beater 
bearings 
Beater fixtures Sheet 
rod- 
wire 
Beater sprockets 
Separator raddle Rods 
rods 
Separator raddle Wood, 
cloth 
Separator 
sprockets 
Cleaner shoe l-irons 
sheet 
wire 
Cleaner shoe 
sprocket 
Straw spreader Sheet, 
strap 


Separator roll 
bearing 
straw separator 
bearings 
Straw separator 
sprocket 
Partitions 
shielding 
Major parts 


Table 4 (Continued) 


Iron Cut and bent 


Iron Cut 
Iron Casting Yes 
Iron Cut-bent 

drilled 
Iron Casting Yes 
Iron Cut 
Iron Casting Yes 
Iron Cut-drilled 

riveted 
[ron Casting Yes 
Iron Cut and drilled Yes 
Iron Casting Yes 
Iron Casting Yes 
Iron Casting Ve 
Galv Cut-drilled 

iron rivet-bent 


Summary of Combine 


Name of Part 
Manufacturing 
Operation 


T ype of 
Stock 


Forging 
Cut and drilled 
Casting 
Presse d 


Possible to Weld 


ings with fabricated parts. 


Per Cent 


Metal Manufacturing Po 
Operation 
Total 
12 
$4 
$4 


Fig. 5—Main Frame Assembly 






































Several implements from the representative group 
were redesigned completely to show replacement of cast- 
Several drawings in connec 
tion with the redesign of a rotary rod weeder to replace 
castings and bolted, riveted design with fabricated parts 
is shown in Figs. 1 to 7 inclusive. 

In addition to the complete redesign of the implement, 
cost analysis sheets covering all redesigned parts were 
This analysis, as shown in part in Fig. 8, 
covered name and number of part, type of weld, thickness 
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rhe costs given in the analysis are based upo 
prevailing in the Northwest in the vicinity of Pull 
From this preliminary survey it 
found that fabrication of agricultural machinery 
or in part in the Pacific Northwest is feasible, pra 
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Fig. 9=Part of Educational Program 


educational program is already under way 
need in Figs. 9 and 10, which are typical of many 
“tutions of the West. 

‘brication methods through welding are being ap 
design of new and revolutionary equipment to 
he needs in special fields in the Northwest 
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THE APPLICATION 





OF RESISTANCE 





By PAUL G. WEILLER* 


ESISTANCE welding is as a matter of course as 
R well suited to the fabrication of small objects as to 

the heaviest work. Extensive use of spot welding 
in the manufacture of radio tubes and similar devices 
amply bears this out. 

Peculiarities inherent to most businesses making large 
use of small parts have however proved a considerable 
obstacle in the way of wide spread use of resistance 
welding for very light work. 

A large proportion of small objects are of odd shapes 
and made of nonferrous metals or special iron alloys 
which require great care in tooling and setting up at the 
work for best results. 

Many small objects require great accuracy of location 
of parts which is not easily obtained with ordinary 
welders. For example the settings for stones on gold or 
platinum rings must be located with an accuracy of 
+().001 inch. Similar accuracies are required in welding 
iridium points to fountain pen nibs. 

At times there are stringent appearance requirements 
to be complied with. Welds must be made invisible at 
least on one face of the work. 

The rapid handling of odd shaped small parts is 
very difficult unless welding tools are carefully designed 
Last but not least, detailed knowledge of the possibilities 
of spot welding for difficult jobs is not common among 
metal fabricators. 


WHAT METALS CAN BE SPOT WELDED? 


Practically all metals and alloys can be spot welded 
under proper conditions. A few of them are, however, 
generally unsuitable for assembly by resistance welding 

Such soft metals as tin, die casting alloys and pewter will 
weld rather easily, aluminum can be welded to steel 
under proper conditions; brass and steel weld nicely. 

To weld sheet copper or screw machine brass (leaded 
brass) is however so difficult as to be impractical for 
most purposes. Tungsten sheet is as troublesome as 
copper sheet. It is however easy to weld copper wire to 
copper wire, copper wire to tinned lugs, copper braid 
to copper or steel, tungsten wire to tungsten wire 
provided that suitable methods are used. 

Whenever a new material goes into parts which must 
be welded it is safe to assume that they can be welded, 
though the working out of the proper conditions may 
require a great deal of careful experimentation. 

Generally speaking metals can be divided into two 
distinct groups in respect to their behavior when they 
are being welded. 

One group contains platinum, iron, nickel and some 
alloys. These metals will coalesce when heated under 
pressure at temperatures considerably below their 
melting point. Platinum for instance can be welded at 
700° C., while its melting point is at about 1800°. 
Two pieces of the metal can be joined at any temperature 


* Consulting Engineer. 
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Welding to Small Parts 


within this range. For steel the range is not as y 

for platinum, but there is ample leeway to alloy 
variations of time, current and pressure as they occur 
rough work. It is the ability of these metals to w 
considerably below the melting point which made the; 
particularly suited to resistance welding. 

The other group, comprising nearly all other met ice 
and the majority of alloys, ferrous and non-ferrous, ha itt 
a sharp melting point. They remain solid and no: extt 
coalescing up to the melting point and liquefy sudden! ‘iti 
when the melting temperature is reached. 

The outstanding example of this group is pure copp I 

It is worth noting, that pure iron has a wide welding 41 
range, its alloys, particularly those high in carbon | 
a much narrower welding range or belong to the s 
group. Copper on the other hand has practically : t 
welding range and therefore is difficult to weld wh rhe 
brass shows fair welding properties and silicon 
welds nearly as easily as steel. 


WHAT TO LOOK OUT FOR WHEN WELDING 
SMALL PARTS 


lhe welding of small parts is subject to the same ru 4 
which apply to the fabrication of larger pieces | 
because of the frequent use of alloys and because of t! 
small dimensions a slight neglect of these rules w . 
bring about complete failure on small objects wl 
irregular welds might be the only penalty if the 
were large. 

The welding properties of metals were discuss‘ 
cause their understanding is necessary to a prope! é 
terpretation of what follows. vel 

Metals with a wide welding range can be su 
fully spot welded either with short time (one or 
cycles) or with long time (five cycles or more) 
choice of welding time depends on results desired 
often on expediency. If the best possible appearanc« 
complete absence of oxidation is required the short 
available welding time and considerable uniformity nf 
all conditions is essential. Where appearance doe: 
matter and where first cost of equipment should be 
or where the pieces to be welded are buckled or otherwis 
non-uniform, a longer welding time is advisable. pre 

Metals of the second group can be welded only wit 
short time impulses. The reason is obvious. As thes 
metals must be completely liquefied to coalesce, a |! 
results whenever the metal is melted through its entu 
thickness. It is therefore necessary to keep a s 
outer skin which will prevent the molten metal f: 
running out. This can be done successfully only 
keeping the temperature gradient very steep, the sour 
of heat confined to a definite small area of the cr 
section. 

To comply with all these requirements, short tim 
relatively small diameter of the contact area, and lar 
currents are necessary. 











1 
litions. The weld must be either done with unusually levice should be erted between the auto transformer 








proper conditions the metal will melt com some of their welders with auto transformers with tet 
hrough about half the thickness of the piece taps spread over one half of the wit 
11 chill and solidify before the outside surface to a plug | 
{ melting heat. using any one olf the taps with either one or the 
the greatest attainable strength is required of line terminal twenty different ltages can be obtained 
is or where metals have a tendency to becom: trom the auto transformer lf the welder has eight heats 
en subjected to spot welding operations it is i total of 160 different heat be obtained without much 
consider the metallurgical structure of the trouble trom this mbinat nd at slight expense for 


ling and brought out 
board as shown by the diagram Fig. | By 


other 


equipment 
ften assumed that spot welds must show the Auto transformers sell ra it half the price of th 


f cast metal. That is not always tru equivalent welding transfor r; the cost of a plug board 
the metals of the second group are spot welded s trifling compared h tl witch serving 
ist of course be melted at the joint but the struc the same purpos« 
the finished weld may nevertheless have no Che power lines for welding equipment should be care 


to that of cast metal because of vastly differ fully laid out G make f welders with short 
g conditions horns will deliver fron times the rated current 
he weld is made at about one or two cycles it i If the supply transformer and line are not properly 
i and cooled rapidly he structure of the weld dimensioned there will be a substantial drop in voltag« 
that of chilled metal it the welder terminal particularly whenever more 
Copper wire if welded with very short time will pro than one welder happen to draw current at the same 
flexible fine grained joint Long time makes for instant Any sudden ins ltage exceeding 5' 

ness. Spring steel will make a glass hard and _ will result in spoiled w 
tremelv brittle weld even under average welding con Whenever a 


( 


ito transformers are used, the switching 
time or it must be annealed and the line, not between the auto transformer and the 
s safe to assume that as a rule any structure which welder: The auto transformer left on the line with no 
be produced by melting and cooling slowly or rapidly load between welds has a very poor power factor becauss 
produced in a spot weld it is a purely inductive 
fibrous structure of rolled material can of courss Oil has no effect on spot weld It is not necessary to 
be reproduced after the material has been melted lean parts which come from the presses coated with oil 
herefore welds made on rolled metals of the second Contrary to a current belief iror xides or even a 
up cannot have the strength of the original material light coating of rust ive little or no effect on welds 
If rolled shapes of metals of the first group are r but heavy oxide ating ke that on blue anneal will 
e welded the original structure is largely preserved make the weld brittl lue to the absorption of 
use the metal is not completely melted. The te the oxide by the stee t to the electrical properties of 
strength of such welds if properly accomplished is the oxide , 
jual of the strength of the original material of the Brass and other DI illo ust be bright for spot 


me cross section. welding because thi me f the alloving 
cross section of the weld and with it, the volum: metals like zine nd ti ! f poor conductivity, 


metal which must be heated depends on the area of rhe slight coating of e on aluminum as it come 

ntact between the work piece and the smaller of th from the mill is not detrimental, hea le coating 
electrodes must be rem 

With large pieces of metals of the first group the Stainless steel fr I the mill can be spot welded 
t of small changes in electrode area is not ven wit it further ning \fter exposure to the air for 
ceable. With high brass or other copper alloys of me time staink tes r! un il ble coating which 
id conductivity as with aluminum the electrodes must makes ¢ 1 wel mp Phe iting in be 
lressed frequently, particularly for small diameter easily ren ) ' r thorough wipi 

lds lo avoid having to dress tips too often, the time 

be gradually increased to make up for increased SOME PRACTICAL APPLICATIONS OF SPOT WELDING 
rode area A precision timer is of course essential TO SMALL PARTS 

this type of work 

[he operator should be provided with about tw nee the lustry iridium tips had 
en easily exchangeable electrode tips which are sent ee! lver or g ered to the bod I the lountat 

the tool crib every day for reconditioning. With pen nib by hat tural iridium grait } were not 


+ 


per tools an electrode can be dressed in a few minut: sumcientUy unilort 1 not be nandles 


Reliable pressure control is as important as accurat: mechan! 
ming he greater the electrode pressure employed Recenth mr forn ize were 
more power is necessary to make a weld It high produced and | nta pel ,O re 


sure is employed on aluminum, or high brass i piace Nand Wor! macmine became 


rdinately large welders are required, which are inco1 now leasibk 


nient for the handling of small objects, and often to it present 1 \ p' ire tipped ul 

pensive 4utomatic macl t te per minut Lhe 
. 1 a rai nia » hanner from which 

is of the utmost importance to have the parts to be SI qgium gta at MOP} al WiMICTL a 

ae : : . : ai Meee oh ‘ ., +4 hannel which 

led properly formed. The use of a spot welder ger pich nnel whicl 
ultaneously as welder and straightening press ca in turn deposit t the ver electrode 


mly to increased scrap, particularly when low It is proper located tv ger The pen nib 
trode pressures are employed body is inserted the operator in a fixture last ned to 
st metal working shops are using only the primary the upper electrode or 1 ihe latter descends until 
nections of the welder to regulate power Phis ly n enaper : : 
thod is too rough for many purposes. Plants which At this moment current idmitted i precision timer 
a great variety of welded parts should provide andthe ramist l after t \ mad 


RESISTANCE WELDING SMALL PARTS 
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It was found that D.C. permitted more accurate and 
reliable adjustments than A.C. welding current delivered 
by small transformers. Therefore, a small plating 
generator is being used to deliver the necessary power. 
The timer is directly in series with the welding electrodes. 

This welding method is used for both gold and stain- 
less steel pens. The pressure is only a few ounces 
exercised by the weight of the ram itself. 98% of 
the welds are satisfactory. Needles for sound reproduc- 
tion can be tipped by the same method. 

Resistance welding is applicable to many fabricating 
problems in the manufacture of watch cases. 

In addition to precious metals a great variety of 
alloys, mostly non-ferrous, are used. ; 

On high-grade watch cases, every joint must show a 
smooth fillet. Therefore welding is employed mainly to 
locate the parts. Formerly watch cases or jewelry parts 
were carefully assembled by highly skilled workers and 
wired in place, then they were soldered with silver or 
gold alloys. This process was tedious and costly but it 
did not require perfect fit because the solder would fill 
out any interstices produced by inaccurate forming. 

The parts intended for welding however must be as 
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perfect as forming processes can produce them 
are assembled in a fixture, which is often part 
welding electrodes, and welded. 

The operation can be performed by unskill 
and takes little time. Of one particular watch case wi 
from eight to twelve welds, each operator produce 
100 per hour. 

If the watch case is to be a high-grade product s; 
or gold solder is flowed over the welds. With the par 
solidly held together by the welds soldering can be 4 
very quickly and reliably by half skilled labor 
cheap watch cases soldering over the welds is not resort 
to. It becomes, however, necessary to form th: 
with very accurate dies to make them fit p: 
without leaving interstices which would aff 
appearance of the finished product adversely. 

The so-called pendant, that is the part of the wat 
case through which the winding stem enters can 
easily welded. To prevent the appearance of a visibk & 
joint which would collect dust and become black later 
a ring weld is made. The case body is fiat at the proj 





} 


pr 


place, the pendant is machined to a hollow cone wit! ther 
slight slope. 

In this way the flash which is produced by the melt 
metal will fill out part of the cone instead of appearing, 
on the outside. 

If the pendant is not of circular cross section a suita 
type of hollow can be produced by an embossing oper 
tion. The movements of the average commer 
welders are not always sufficiently accurate for this typ 
of work. It is then preferable to build a fixture compris 
ing both electrodes and the holding member with suital 
guides. The whole assembly is clamped to the lowe: 
electrode. The tool is designed somewhat like a 
press used for punching or forming. 

An interesting example is the watch case bezel sket 
in Fig. 2. 

This consists of two nested stampings of nickel sil 
and three pieces of half round wire which are assemb! 
entirely by welding. All parts are first assembled i: p 
holding fixture. The fixture is clamped to the 
electrode. The upper electrode slants at approximat ture 
15° and is horizontally swivelled. The four lower w 
are made first, then the entire fixture is turned over 
that the other side of the case can be welded. | 
welds are entirely invisible on the outside of the wat 
case, even if the parts have been polished before weldin; 

This job presented considerable difficulty because t ' 
alloy selected for the watch case was not particular : 
suitable for spot welding. If all conditions 
correctly maintained, splashing or burning thr 
occurred quite frequently. 

Several weeks were spent on correcting the di 
in producing the parts and on the welding jig es 
method is now in use two years with a minimu! 
trouble. Figure 3 shows an example of steel 
welded to a brass name plate. The particular 
plate was the monogram of the Silver Streak P 
The studs were about a quarter inch diameter at 
to be welded to the name plate through their entire 
section. The joint is entirely invisible. No polis! 
or touching up of the name plate after welding \ " 
required. 

For this type of work the lower electrode cat 
massive copper bar hollowed out to fit the general 
of the name plate, if the latter is curved. If the 
plate is embossed it is not always necessary to em)os Ie 
the electrode. If the item is, however, produced in larg 
quantities it is preferable to strike the electrode wit! 
male embossing die so that the name plate wou! 
closely. This is an easy way to locate the studs 
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he lower electrode can be made to slide in a 
th two stops so that first one, then the other stud 
lded in its proper position. For best results th 
t be clamped within the upper electrode by a 
re, built in such a fashion that the 
to the studs no further than one quarter inch 
weld. If the current is admitted further from 
than one quarter inch or if the studs are simply 

nto a hole in the upper electrode instead of bei 

ymped, a poor looking weld and marring of tl 

te will result. The studs will get hot and may 

ut of shape or the threads may be deformed 
ssary to use short time. One cycle is best 

shows the assembly by projection welding of 

vriter ribbon spool. The ferrule is designed with 

jections at each end. The ferrule and the tw 

is of the spool are assembled in a suitable jig and 


current 1s 


velded between two flat copper plates with about two 
gure 5 shows the assembly of a copper bellows with 
needle valve. The part belongs to a refrigerator 
rmostat 


his was a particularly difficult job because of the 
g mductivity of all component parts. In spite of 
the fact that the weld had a diameter of only one 
sixteenth inch, a 60 kva. spot welder was required 
it difficulties were experienced because the flatten 
the conical upper electrode required frequent 
justment of time and power. 
the manufacture of wire wound resistors it is de 
le to make a reliable mechanical and electrical con 
between the resistance wire and the terminal 
Silver soldering is resorted to by some manu 
turers but it is too expensive for quantity production 
ill resistors. 
herefore the connection is mostly made merely by 
the resistor wire ends around some part of the 
rminal. To weld the wire to the terminal is an ideal 
ution. At present resistor terminals are mostly 
pper straps. The nichrome wire which is universally 
sed becomes brittle when heated to welding temper: 
re. Any weld must therefore be performed in such a 
that the wire is not melted. It is, therefore, 
isable to replace copper terminals by a metal or 
of the first group, that is, a metal which will weld 
w the melting point. Monel metal and the \ 
copper alloys serve the purpose quite well. At 
ycle even 0.001 wire can be welded to these metals 
Some of the cheaper grades of table knives consist ot 
rged stainless steel blade provided with a tang at one 
| which is cemented or soldered into the f the 
lhandle. The forming of the tang entails some cost 
} 


ls and trimmings, which are wasted. It appeare: 
id 


~ 


arious 


cavity « 


esirable to eliminate the tang entirely by welding the 
ide directly to the handle 
assembly can be carried out by butt-flash welding 
and handle must be securely and accurately | 


ted in fixtures connected to the welding electrodes, the 
nt being admitted as closely to the weld as possible 
blade should never protrude more 
its clamp. The blade fixture should be light for 
nertia, it should be pushed home by a spring which 
urately adjustable. The welding is done at one 
Weight of fixture and spring pressure must be 
lated that the push-up can take place in less tim: 
me cycle. All parts of the welder must be pet 
minimum of play 


than s inch 


aligned and should have a 

| 7 - - 
salignment of a few thousands of an inch will caus: 
Vhen welding times of more than one cycle are em 
the heat will travel along the blade 


and cause 
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welds can be made 
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iSS] 
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however another 
are accessible 
One solution of 
connecting wires 


components bef 
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W hil 


\daptation o 


nly a relativel 
soldered 
his 

at prest 


after 
method 


; 
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this 


nt 


le the metal is chilled and the 
at the blade breaks off if it is dropped 
[t t] ecessary to use two 
ne set at one cycle, the other at from 
le 1 nnected to a trans 
ent tage to produce a weld, the 
{ y ltave, w ch is only 

( i 
le tarted with the motion of the 
ea er until the spring is com 


pe Chen a cam switch trig 
le timer which in turn starts the slow 
ld is npleted Che fixtures have to 
e 1 hed knife released before the 
n ed to their initial position 
i aut lati unskilled operators 
neal time and the power required 
r teel and the dimensions of the 
r sett must be found by trial and 
I flexible cable or braid can be 
lug r terminal blocks without diffi 
{ le! used Copper wire cross 
Copper wire or braid can be welded 
acquire some experience with this 
lificulty should be experienced in 
ble up 1 , inch diameter or braid of 
ad wil | 1) tH? 


sistance welding to radio receivers is 


itte Few places in a radio chassis 
the current pattern of spot welders 
problem can be found in welding the 
tube, sockets, transformers and other 
they are mounted on the frame 
small number of connections are left to 


mponents are in place 


pel ha SOIT drawbacks 
me components are carried to the 


assembly line thrown at random into conveyor boxes and 


others are closely st trays, the handling of 
components with several wires dangling from them, 
requires more space a eful handling 

Small welders with plier like electrodes have been 
suspended ab \ ench or « I » that 

f ire not va Che welding pliers are small 

ugh to reacl t the chassi 

Welding f t y small transformers 

I r ary W { t cle a } i. welder 

amy li a I esirable, trans 
mers should it O kva. actual 
utp t 

| tea i i ae i | 

t c the tt 

Welding i tical applicat n place 

lering I is and will undoubted 

l ike great mpt I Ider but 
progress 1 ect derable amount of 
redes g will make parts ofa 
receiver sufficient for weld 

Spiders tor p Tel t of a brass 
plated sheet st teel wire ire welded 
ry Drass coat isily destroyed Short 
time welding will p nts without a trace 

liscolorati the metal surrounding the weld 

When metal parts are designed for large scale produc- 
ti the limitati I { ls and di are care 
fully considered La being paid for up to 
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Resistance welding has however been the cinderella of 
production shops so long, that it is often hard to induce 
the powers that be to appropriate amounts of money 
sufficient to purchase the best available welding equip- 
ments 


welders. 
bolting are being spot welded. 
bilities of resistance welding are far from being 
in fact we have barely scratched the surface 


Many plants are still equipped with simpk 
Parts which were designed for ri 
Therefore 


ESTIMATING THE COST OF 





By R. F. WYLER and S. C. SMITH? 


HE weight of electrodes, of either bare or thinly 

coated, or heavily coated types, which will normally 

be required per linear foot for arc welding various 
types of joints, and the volume and weight of the steel 
deposited are given in the tables in this article. This 
information is valuable to those who are engaged in esti 
mating the cost of arc-welded structures or in purchasing 
electrodes for their construction. While the cost of struc 
tural steel is only a few cents per pound, the total cost of 
the connecting metal deposited by the arc may amount 
to as much as a dollar per pound so that a reasonably 
close estimate of the amount of electrode required is 
essential to accurate cost prediction. 

The basic information required for computing costs 
is the amount of weld metal required to fill the joints 
This will vary widely, depending on the preparation 
given the joints. The parent metal which is removed 
in joint preparation to facilitate manipulation of the 
are and complete fusion in the joint must be replaced 
by arce-deposited metal. As there is a wide variety of 
joints in use, common types of which are indicated 
by the sketches included in the tables, calculation of 
the volume and weight of deposited steel from the 
geometry of the joints becomes a very tedious process. 
These tables, however, give the required volume and 
weight per linear foot, so that most of the time-con 
suming work is eliminated. 

In calculating these tables, the amount of deposited 
metal required is based on joint preparations as 
indicated in the accompanying sketches, and figures 
are given for the joints both with and without the re 
inforcement shown as KX in the sketches. Reinforce- 
ment is sometimes calculated as W’/8, that is, '/s of the 
width of the bead at the top, but this factor depends 
on the operator’s technique and on the characteristics 
of the electrode employed. As the reinforcement usually 
runs between '/;, and !/s inch, the values of 0.07 and 0.08 
inch, shown in the sketches, represent average values for 
good present-day practice. 

The weight of electrode required for a joint differs 
from the weight of metal deposited in the joint by the 
electrode losses, consisting of scrap-ends which are 
thrown away when the electrodes have been used down 
to a stub, and the spatter-and-flux loss inherent in the 
arc-welding process. Both these losses are variable, 
the first depending on the care and economy of the 
welding operator and on the type of joint being welded 
while the second depends on the characteristics of the 
electrode and the type and position of the joint. Scrap 
end losses would be expected to be less when welding an 
outside corner joint than when welding in a deep groove. 
Spatter-and-flux loss would be greater when welding over 
head than when making a positioned fillet. As a result 


* Reprinted from November 1938 issue General Electric Review 
t Industrial Department, General Electric Company 
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of these variations, scrap-end loss runs from ) 
per cent for 14-inch electrodes; spatter-and-flux logy, 
run from 8 to 15 per cent for bare and thinly coated ; 
trodes, and from 15 to 35 per cent for heavily « 
electrodes. 

In order to give directly in the tables a fair approxi: 
tion of electrode requirements, electrode losses have | 
included in the figures for the weight of steel deposit 
in the joint, the results being tabulated for bare, thi 
coated, and heavily coated types of electrodes 
columns are based on an assumed average figur: 
per cent for scrap-end loss, 13 per cent spatter-and-f 
loss for bare and thinly coated electrodes, and 27 per 
for heavily coated electrodes. It is suggested that u 
of these tables check the electrode losses prevaili: 
their own shops against the average figures just 
tioned to arrive at correction factors which may bé 
plied to the tabulated values. In cases where electr 
losses are accurately known for a specific applicat 
more accurate results can of course be obtained by 
culating from the weight of metal deposited in the 
using the formula: 

Weight of electrode required is 


_ Weight of steel deposited 


1 — (Total electrode losses) 


Estimates of the cost of labor and the cost 
for the are required for a given job may be figur: 
the weight of electrode required. Simple factors 1 
be derived from experience which, applied to th 
weight of electrode, will give total cost for labor 
power. As these factors will of course depend 
efficiency of the welding operators or the piec 
established in the welding shop and on the power rat 
no attempt is made here to furnish these fact 
should be noted that where piece-rates are not 
lished, the type of joint will largely affect the labor 
factor which should be used because certain jou 
as high-quality vertical and overhead fillets, 
much more time for the consumption of each elect 
than do welds in the horizontal position where hig 
rents and higher speeds will be used. 

In some shops, calculations of power and 
quirements are made from the cost of electrod: 
blanket factors for various classes of work. | 
ample, the cost of labor might be figured as thr 
the cost of electrodes, and the cost of power as \).- | 
cost of electrodes. On large jobs requiring the we! 
of many types of joints and otherwise follow 
trend of the over-all shop conditions, this is pro! 
accurate a method as any, and has the advantag« 
the required multipliers can be readily determin 
existing records of electrode costs, payrolls a1 
bills. 
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TABLE I 
CT ECTRONMHE REOTIREMENTA FOR VARIOIIS TYPES OF WELDS 
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By C. E. LOOS} 


STRUCTURAL FABRICATION BY WELDING 


HE successful application of welding in the fabrica- 

tion of structural steel depends as much upon the 

designer’s knowledge of welding design, processes, 
technique and fabricating methods as it does upon the 
fabricator’s skill, equipment and ingenuity. 

Welding cannot gain recognition as a structural fabri- 
cating method unless the completely welded assembly is 
safe and either lower in cost than a competitive type of 
structure or possesses advantages not attainable by other 
methods of fabrication. It is not an uncommon expe- 
rience to find welded joints of questionable strength, 
costly details that require too much preparation and 
welding, and designs that fail to take full advantage of 
the opportunities for originality and saving offered by 
this new process. 

Riveting standards have been used and developed over 
a period of years, so that they are now applied without a 
great deal of speculation as to safety and cost. Welding 
on the other hand, is still in the development stage and 
each new type of joint must be carefully considered for 
strength and economy. The AMERICAN WELDING So 
CIETY and other technical groups, as well as individual 
fabricators, are working hard to establish welding stand- 
ards. 

Some specifications impose restrictions that do not 
conform to good welding practice, but there are others 
being written today that are attempting to cover fully 
good welding design and workmanship in a sort of text- 


+t American Bridge Company, Ambridge, Pa 

* Presented before a Joint Meeting of the New York Section, AMERICAN 
WetpInc Society, and Metropolitan Section, American Society of Civil 
Engineers, New York, November 16, 1938 
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Fig. 1—Relation between Fillet Weld Size and the Maximum Thickness 
on Which Any Particular Size of Weld May Be Used 
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book fashion. They really contain good reliable info; 
mation and should be read and followed by designing 
engineers and fabricators. The American Welding 
Society’s Bridge Specification is one, and another in th, 
process of writing is the tentative U.S. Navy Bureay 
Yards and Docks Specification. 

When considering a large project, on which ther 
likely to be a great deal of duplication, the first thing that 
must be decided upon is the welding method to be em 
ployed. The selection of the process may be governed | 
specifications, the type of work, equipment available or 
the time allowed for delivery. It may be found that 
fixtures and manipulators can be used to advantag 
The type of joint that will ultimately be used may be & 
pendent upon the welding process or the position in 
which the work can be welded. 

The manually operated metallic are welding process js 
the most commonly used. Structural engineers should 
however, familiarize themselves with the various specia 
present-day processes, such as the automatic metallic ar 
the carbon arc and the Unionmelt process. They al 
have their advantages and limitations. The automati 
welding process is very little used in structural shops 
principally because of the lack of sufficient duplication i: 
structural work. 

Where there is large duplication and jigs and fixture: 
can be used, a saving is quite obvious. For a small num 
ber of parts, say eight or ten, the economy will depend 
somewhat upon the cost of the jig. Jigs are sometimes 
absolutely necessary to insure proper workmanship r 
gardless of their cost. Welding manipulators for pos 
tioning welds are also valuable as a means for increasing 
the speed and distributing the heat of welding. Their 
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“3 DETAILS OF BUTT JOINTS FOR VARIOUS PLATE THIKNESSES 
e Fig. 3—Butt Weld Details 
th 
) will depend upon their cost and the volume of work 
andled These devices range from simple roller 
as are used for rotating pipe, to the more elaborate 
3S tor driven tilting tables. 
x Welds 
type and amount of weld required will dep: 
t proper stress analysis of each joint and upon 
“a tresses permitted by the specifications. If a1 
: xists relative to the merits and economy of alte 
types of joints, a few simple tests may be devised 
the point in question 
Where the material is relatively thick, it is somet 
essary to specify a larger fillet weld than is theor 
ye ; yt 
required, because of the rapid dissipati ot te 
chilling effect and likelihood of cracks occurt 
en the weld is too small [The recommended n 
‘ fillet weld sizes for various thicknesses ter 
; , wn in Fig. 1] 
™ Structural shops are usuall\ cerned wv 
f welds, namely, the fillet, butt and pl vel 
_ llet weld is the most commonly used tructur 
because it is the most adaptable for use with shape 
requires the least amount preparation of mat 
welding 
gure 2 shows the proper form for fillet wel 1 al 
wid { the irregularities found practic ler 
moll 1own a simple form of gage for checking 
A let 
gure 3 shows the common forms of butt weld 
ld is the most desirable for transmissi ( 
fatigue resistance. It is also capable l 
shrinkage stresses. If backing 1s ] le 
ie root of the butt weld must be chipped ou lt 
_ led from the root side 
4 gure 4 shows a tentative recommendat 
— lug welds in relation to the thickness nateri 
welds have many applications and are especial 
repair and reinforcing work. It is beli i tl 
specifications will be more liberal permit 
ise as stress carriers The Ame i ridge (¢ 
m w has a series of plug weld tests under wv 
E ne the strength of such welds for holes of 
—_ S punched, drilled, flame-cut and counter 





ial of different thicknesses 
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Welded Expansion Joint Assembly—Manhattan Bridge, N. Y 





Welded Shell for Type 25 Heroult Electric Furnace 


insure accurate fit-up may be saved over and over again 
in reduced fitting and welding costs. Sheared or rolled 
edges, such as the toes of angles, are often totally unsat- 
isfactory for assembly or welding. Flame-cutting ma 
chines as well as high-speed saws, are valuable tools in the 
preparation of material for welding. There is no objec- 
tion to welding on flame-cut surfaces, provided that all 
loose scale is removed. If the material is sheared, the 
shear blades should be set to give a square and clean cut. 
The material must be carefully straightened to insure 
contact with joining members. It is sometimes advis- 
able to order plates with special tolerances for flatness. 
Templets are provided for detail material as in riveting. 


Assembly 


Following the preparation of the material is the as 
sembly of the parts. This is really the most important 
operation in shop weld fabrication. The fitter must de- 
vise means for aligning the parts and for temporarily 
holding them securely together. It may sometimes be 
necessary to force the parts into contact or alignment by 
making use of wedges, wooden struts, weights or even 
ratchets. The component parts of a member are usually 
fitted and welded separately whenever it is possible. 

The work is laid out upon level assembly skids, tables 
or floors. Working points very often fall outside of the 
structure and the fitter must in such cases follow a full 
size layout on the working table or construct a templet. 
He thus performs the duties of a layer-out as well as those 
of a fitter. 

Where jigs or fixtures are used, the work may be tack 
welded in the jig and then removed for final welding in 
another location. It is sometimes necessary, however, 
that the assembly be welded complete in the jig. 

The fitter must anticipate the amount of warpage and 
shrinkage that is likely to occur in welding the part and, 
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if possible, compensate for such deformatio: 
sembling the member. In correcting for warp 
times customary to put a camber in the piec« 

rection opposite to that in which warpage is 
occur. 

The member will usually shorten on the side where, 
greatest amount of heat has been applied. There ar, 
mathematical rules for calculating the amount 
age or shrinkage that is likely to occur. The cops. 
tions made are based solely upon experience. Shrink 
will sometimes amount to as much as !/j inch in 10) fe 
This quantity will vary with the amount of welding 
it may not always be the same for identical structy,, 
If the member is to be finished to length, correction ; 
shrinkage may be made when fitting the end conne 
details. Where proper allowance has not been made +, 
compensate for shrinkage, it has sometimes been foy, 
necessary to add pads of weld metal to the ends. This 
not a very desirable or economical practice 

The tack welder working with the fitter should 
a qualified welder. The tack weld should be of g 
quality, if the finished weld is to be made over it, othe; 
wise it should be chipped out before the final weld i 
made. This is a detail often overlooked. 


Shop Welding 

In the welding operation itself one of the first matt 
to consider is the type and size of electrode to be used 
This varies somewhat with the character of the wor 





and the skill of the operator. It may also be controlk 
by the specifications. 
structural shops are 

horizontal welds and °/ inch for vertical and overhea 


It is very essential in making fillet welds that the welde | 


obtain full penetration at the root of the fillet and th 
fact should not be overlooked when selecting the siz 
electrode. It is equally important that the weld bx 
the specified size with no undercutting of the pare 
metal. It is also desirable at times to use a large el 
trode with a correspondingly high current to get suffici 
heat into the material and thus prevent quick chilling 
the weld metal. In the interests of speed and eco 
the fabricator will always use the largest diameter 
electrode consistent with good welding practice 

In laying fillet welds the cost may be kept to 
mum if the welder can complete the weld in on 
It is believed that a °/;.-inch fillet is the largest 
fillet weld that can be made economically and it ma 
safely used on materials up to 1'/s-inches thick. Be 
that thickness the larger sizes must be used 
shown on the table for minimum fillet weld sizes 

Where fit-up is poor and there is a gap of from 
to '/s inch between the parts, it is essential that t! 
size be increased over that specified to compensat 
the opening. Wide openings in joints should b 
where possible, for the welder in order to bridge the g 
will tend to choke his are to as small a length as p 
and will in all probability entrap slag in the 
metal. 

The welder’s production is gaged by the 
stub ends of electrode that he turns in at the end 
day's work. Welding costs and production ré 
based primarily upon the weight of electrode « 
and wasted and not upon the footage of differ 
welds. 
Distortion 

The sequence of welding is an important fac' 
observed in preventing either distortion or | 
stresses. It is the usual practice to weld from | | 
toward the ends of a member or distribute the weldss 
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The sizes most generally used jp | 
16 inch, 7/39 and '/, inch for flat and | 
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_ Bulkhead Girders for Roller Gates—Mississippi 
eaethetic is River Dam #25 





Welded Emergency Bulkhead Girders for Tainter Gates—Mississippi 
iver Dam 


t the heat of welding is not localized in any one section 
Butt welds should not be made between two members 
where both ends are restrained. This, most surely, will 
result in a cracked or a highly internally stressed weld 
(here are instances where this cannot be avoided, as in 
he repair or reinforcing of existing structures, and her« 
he use of peening may be employed to advantage in 
rder to cause a plastic flow of the weld metal and thus re 
lieve internal stress. The use of peening is not generally 
recommended because the weld metal is likely to be 

2bused, if careful supervision is not exercised 
Furnace stress relieving by heating the completely 
welded member to from 1100 to 1200° F. is not practi 
able for the general run of structural members nor is it 
nsidered necessary for this class of work. The heating 
such assemblies would result in unpredictable distor 
lue to relieving the residual stresses produced at the 


spite of all the precautions that may be taken by the 
rs and welders, distortion cannot always be elimi 
ited. That which remains must be taken care of 
mechanically or by the application of heat to the convex 

1 the member. The engineer can do more to pre 
t distortion than the fabricator, if he will but design 
r detail his members where possible so that the amount 

welding is placed symmetrically about the center of 
gravity of the member. 
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Welded Cargo Barge—Campbell Transportation Company 


or Westinghouse Office & Warehouse Building, 
Mansfield, Ohio 


Inspection 


Welding supervision and inspection is a phase of shop 
fabrication that should not be overlooked, if a high qual 
ity of workmanship is to be maintained. While it is 
impossible for an inspector to witness every inch of wcld 
ing as it is being deposited, he can, however, observe some 
of it and can detect « of faulty workmanship from 
an inspection of the finished weld. Welds that are under 


vidence 


may be reinforced 


size with additional weld metal and 
those that are defective must be chipped out and re 
welded. If the welds are to be water- or oil-tight, caulk 


ing should not be permitted. Welds should be inspected 
for size, length, spacing, cracks, overlaps, undercuts and 


excessive convexity and concavity The location of the 
crater with respect to the functioning of the weld when in 
service is also a matter for the inspector's attention 


Che welder’s identifying stamp should be noted, for it has 
often been observed that where the weld is poor this sten 


ciling has been omitted. Non-destructive methods of 
weld inspection, notably the magnetic methods, are being 
used in some shops with apparent success 


] em peralure 


The question of temperature, below which welding 
should not be permitted, is a much debated one. Exist 
ing specifications set this minimum temperature limit 
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anywhere from 32 to 10° F., yet there are fabricators and 
erectors that claim to have successfully welded struc 
tures at temperatures far below these limits. It is not 
known what the initial stresses were in these welds, but 
the fact remains that the structures are still standing. 
It is believed that the limiting temperature depends a 
great deal upon the character of the work and particu- 
larly upon the thickness of the material. Relatively 
thick material in proportion to weld size cannot be 
welded at as low a temperature as thinner material. The 
writer believes that a limit of 20° F. would be safe for the 
general run of 0.25 per cent carbon steel structural work. 


Cleaning 

The cleaning of welds is a shop operation that must be 
given some consideration from a cost standpoint. One 
of the requirements in choosing an electrode is the ease 
with which the slag may be removed from the surface of 
the weld. While most of the slag drops off very readily, 
there is always some that clings tenaciously to the edges 
of the welds. It is this slag that causes trouble when the 
material is to be galvanized. If there is a group of weld- 
ers working in one vicinity, it may be advantageous to 
have a helper with a pneumatic scaler clean the welds for 
the entire group. ‘There is some advantage, however, in 
having the welder clean his own welds, since he then has 
an opportunity to inspect them and correct defects. 
Safety 

It is a wise shop policy to keep welding equipment in 
good condition; to use welding machines of ample ca- 
pacity and to protect the welders against health hazards. 
The helmet should be sealed properly to protect the weld- 
er’s eyes and the clear cover glasses should be changed as 
frequently as necessary to insure good vision. When 
working in confined places, proper ventilation should be 
provided. 


Painting 
Paint is usually omitted from parts adjacent to the 





Welding Gas Mains by Carbon Arc Method 
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point where welds are to be made, because it is d 
tal to good welding and the fumes created from byrp;, 
paint may cause the welder to become ill. A shop eo ' ( 
of linseed oil is sometimes specified, but from the quali: 
of weld standpoint it would be better if it were y 
plied at all, unless the material is to be placed j 
for some length of time or exported. 





Field Erection 


In field erection the selection of qualified y 
again becomes a problem, for here the welder must ha 
ability to climb and weld in high and awkward posit 
He will probably be called upon to do more vertical a; 
overhead welding than the shop welder. If the er 
can employ welders continuously, there should be 
trouble in developing a force of good welders, but ij 
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must depend upon floaters, he will have difficulty ; 








ing capable qualified men. N 

The number of field welds should be reduced to a y ' 
mum. Sketches covering the welding details ' 
type of field connection should be provided for th | 
tor. 

The designer or detailer should endeavor to hay 
welds located so that they are easily accessible for | 4 
welder. He should also give preference for positi 
welding in the following order—flat, horizontal, vert 7 
and overhead for fillet welds and flat, vertical, overh . 
and horizontal for butt welds. This is not import 
where the work can be positioned to eliminate 
and overhead welds. 

Bolting is the most commonly used and logical n 
for holding the material in place during erection. 1 
bolts are sometimes removed after the welding has 
completed, but they are generally left in place. | 
means for holding the assembly in position hav 
used, but the use of such temporary connections ma 
restricted by codes. The welders are usually ab 
keep pace with other erecting operations. 
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Tin Pot Shell on a Welding Manipulator 
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ACTIVITIES— 


A MESSAGE TO MEMBERS OF 
AMERICAN WELDING SOCIETY 


The AMERICAN WELDING SOCIETY be 
gins the year 1939 under auspicious cir 
cumstances. Its membership of 3665 
is the largest in the history of the Society 
It has some 40 active Sections. Its Hand 
book and Welding Journal have been ac- 
cepted throughout the civilized world 
as authoritative sources of information in 
the welding field. Its codes, standards 
and specifications are widely used and ac 
cepted 

The increase in membership and number 
of Sections is due very largely to a group 
of public spirited manufacturing com 
panies in supporting an expansion pro- 
gram. The new budget of the AMERICAN 
WELDING SOCIETY, recently approved by 
the Board of Directors, is conservative 
and designed so that the Society may 
operate within its regular income without 
supplementary direct contributions. We 
have every reason to believe that the 
welding industry wishes to see the tech 
nical and research work of the Society 
expanded and the JOURNAL maintain 
its present high standard or improved 
The Society is seeking support for this 
enlarged program through the regular 
sources of revenue available to it, namely, 
advertising and Sustaining Memberships 
This will leave the field of direct contri 
butions open to the Welding Research 
Committee, the work of which the Society 
is justly proud. 

At a meeting of the Executive Com- 
mittee held in New York on January 12th 
the following program of technical activi 
ties was approved 


Program of Technical Activities 
American Welding Society 


Promulgate codes, standards and 
specifications as may be needed in new 
industries as, for example, hydraulic 
piping, elevated storage tanks, and 
the like. 

Revise existing codes keeping them 
up-to-date. These include bridges, 
buildings, machinery, marine construc- 
tion, piping, etc 

Strive toward the attainment of 
simplification in code requirements 
and the elimination of duplicate codes 
in the same fields 

Simplify qualification requirements 
for processes, operators, materials and 
apparatus to the end that such qualifica- 
tion procedure may be less expensive 
and less restrictive to the use of weld- 
ing without sacrifice of safety. 

Assist in bringing about the adoption 
of A. W.S. codes or A. W.S. conference 
codes wherever possible; including 


Related Events 


use by other societies, regulator y bodies, 
municipalities, cities, states and the like 

Expedite as far as possible the work 
of all technical committees of the So 
ciety. Follow-up work, furnish guid 
ance, stimulate progress and correla 
tion 


Through properly appointed com 
mittees act as the technical spokesman 
at hearings, and conferences involving 
the technical side of welding. Supply 
technical information to members and 
visitors at A. W. S. office, by telephone 
and by letter. Act in an advisory ca- 
pacity on technical matters to the com 
mittees of the Society, Outline of Work 
Committee, Executive Committee and 
Board of Directors 

Coordinate and conduct research in 
the science and art of welding, coop 
erating with industry, other societies, 
associations and governmental depart 
ments; make available in readily us 
able, condensed form the _ research 
knowledge existing in the literature of 
the world and cooperate with univer 
sities in the stimulation and coordina 
tion of welding research 


The appointment of an additional 
member of the staff—an Assistant Tech 
nical Secretary—was approved and will 
be named as soon as funds permit 
The simplification of code requirements 
generally will receive a prominent place 
in this enlarged program 

H. C. BOARDMAN, President 


1939 NOMINATING COMMITTEE 


In accordance with the By-Laws Presi 
dept Boardman has appointed the follow- 
ing members to serve as the 1939 Nomi- 
nating Committee: 


P. G. Lang, Jr., Chairman, The Balti 
more & Ohio Railroad, Baltimore, Md 

A. G. Oehler, Simmons-Boardman Pub 
Co., 30 Church Street, New York City 

A. G. Bissell, Bureau of Construction & 
Repair, Navy Department, Washington, 
Dp. < 

D. H. Corey, The Detroit Edison Co., 
2000 Second Avenue, Detroit, Mich 

R. S. Donald, Thomson-Gibb Electric 
Welding Co., 30 Church Street, New York 
City 

P. D. McElfish, Standard Oil Co., Box 
1437, Arcade Station, Los Angeles, Calif 

J. A. Hall, Kansas City Structural 
Steel, Kansas City, Kansas 

This Nominating Committee is to select 
candidates for the following positions: 

President—Term, one year. 

First Vice-President—Term, one year. 
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Second Vice-President—Tern 

Four Directors-at-large 

The present incumbents in the 
be filled at the next election are 

President: H. C. Boardman 
for re-election to the same office) 

First Vice-President: Col. G. | Jenks 
(Not eligible to re-election having served 
two terms as First Vice-President) 

Second Vice-President: T. C 
(Eligible to re-election) 

Four Directors-at-large: Term 3 years 
Ira T. Hook, G. A. Hughes, R. E. Kinkead. 
H. S. Smith, Andrew Vogel. All eligible 
to re-election). 

The purpose of announcing the appoint 
ment of the Nominating Committee in th 
JOURNAL is to provide every member of the 
AMERICAN WELDING SOCIETY an oppor 
tunity to write to one or more of thes 
members of the Nominating Committ 
offering their suggestions 

The By-Laws provide that the Nomi 
nating Committee shall deliver to th 
Secretary in writing on or before the last 
Tuesday in May, the names of its nomi 
nees for the various elective offices next 
falling vacant, together with the written 
acceptance of each nominee. It is, ther 
fore, desirable that suggestions be sent 
the Nominating Committee sometim« 
February or early in March (preferably 
before March 15th) 


WELDING LIBRARY 


Several companies are making 
mined efforts to get a complete set of th 
bound volumes of the AMERICAN WELDIN 
Society JOURNALS for their libraries 
This is impossible because our supply 
volumes for the years 1922 to 1929 inch 
sive and 1935 is exhausted. We still hav 
available volumes of the following years 
1930, 1931, 1932, 1933, 1934, 1936, 1937 
1938 

The Society is now pressed for st 
space. Because of this fact, for a 
period (expiration date April 1, 1939), it 
offering to sell to members only boun 
volumes in sets of eight volumes of abov 
years at the price of $4.00 per volume, p! 
expressage. Each volume contains a 
ject and authors index 

In a recent patent search one com] 
stated that information in these parti 
volumes was of tremendous help 
$4.00 figure quoted above is less than 
average cost to the Society for the volu: 

Please act promptly as our supply of t! 
various volumes is quite limited. 


AMERICAN WELDING Soci 
M. M. Kelly, Secretar 





ET’S ADOPT THE 
WHOLE MCKAY LINE 
_\T’S SIMPLER!" 


IN ITS OWN RANGE, EVERY 


MCKAY 


ELECTRODE 


1S A CHAMPION 


You will simplify your purchasing and your shop pro- 
cedure if you make McKay Shielded-Arc Electrodes 
your standby for all welding uses. A world-famous 
independent research organization worked with the 
McKay laboratory staff in developing this line of tech- 
nically correct and practically efficient welding rods 
Each McKay Electrode has its own range of best per- 
formance and, taken all together, they cover all the 
requirements of advanced modern practice. Whatever 
the skill of your operator, he will lay on more uniform, 
sound, smooth, satisfactory welds with McKay Elec- 
trodes. Ask for a descriptive folder. 


THE MCKAY COMPANY 


MCKAY BUILDING, PITTSBURGH, PA. 


ADVERTISING 





ARC WELDING CONFERENCE 
PROCEEDINGS 


The papers and discussions at the Third 
Kjellberg Arc Welding Conference held in 
Finsterwalde, Germany, in May 1938 have 
been issued in book form (200 pages) by 
Kjellberg Elektroden und Maschinen 
G.m.b.H. Eleven papers on the following 
topics are included in the book: ship re 
pairs, portable automatic arc welders, 
automatic arc welding of boilers, bridge 
welding, welding of light metals, welded 
buses and railway cars, welded machinery, 
strength and ductility of welds, electrodes 
for structural steel, non-destructive test 
ing and designing for welding 


A. M. BYERS CATALOG 


The A. M. Byers Company, Pittsburgh, 
Pa., has issued a consolidated general 
catalog, complete as to standard specifica- 
tions, dimensions and all such informa- 
tion essential to both the specifier and the 
purchaser Copies may be obtained on 
request. 


OKLAHOMA A. & M. COLLEGE 
ACTIVITIES 


A group of students interested in the 
advancement of welding have arranged a 
program of activities. Plans are unde1 
way for possible affiliation of this group 
with the Oklahoma City Section of the 
AMERICAN WELDING SOCIETY 

Several meetings have been arranged 
During November, Mr. H. Taylor pre 
sented a paper on Aircraft Welding 
There was also a motion picture on Oxy- 
welding in Production. Social features in 
cluded a steak fry. 


In December, Mr. Stephano, from 
Arabia, spoke on ‘‘Customs of the Arabs 


” 


and Conditions of the Jews in Palestine 
During January, Mr. Paul See will pre 


sent a paper on “Characteristics of the 


Welding Generators.’ 


AN UNUSUAL HOBBY 


F. F. Nichols of David City, Nebraska, 


is a welder and a good one. During the 
summer he has little time for hobbies but 
in the winter months, he takes a hand in 
some of the most unusual creative work 


of his own 


Turning away from repairing castings 
of massive proportions, Mr. Nichols takes 
up his oxyacetylene welding blowpipe, 
some steel welding rods and some bronze 
ones, a few additional light sheets of steel 
and sets to work fashioning small metal 
figures depicting life and action in the old 
West These figurines have a vitality and 
vigor that might be found in the work of a 


craftsman of the Renaissance 


The solid body portions are built up 
with a melted steel rod and then given a 


lustrous coating of bronze with the bronze 


welding rod. Exact blowpipe control of 


the direction of the intensely hot flame 


and skillful manipulation of the welding 
rod makes possible the careful shaping of 
each figure. The patina, or surface color 


of the bronze coating, is obtained by vary 


ing the flame to get different effects of 


shading 


Figures in Mr Nichols’ compositt 


groups are made up separately. For in 


stance, in mounted groups the horsemen, 


saddles and horses are welded to shape sepa 


rately, and then joined together by welding 

As can be seen, Mr. Nichols is inspired 
by scenes from the colorful old West that 
is vanishing so rapidly from our modern 


Fig. 1—The Welder-Artist at Work 

















































































































Fig. 2—Mr. F. F. Nichols Inspecting Some £; 
amples of His Skill with the Oxyacetylens 
Welding Blowpipe 


ken. Cattle-branding, rough 
fast prairie stage and other 
sodes of the past come to lift 
welding blowpipe 


ANNUAL MEETING 
The Annual Meeting of the 
WELDING Society will be held ir 
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The National 
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WELDING CONFERENCE AND 
SHORT COURSE 


Oklahoma, March 9-10, 1939 


Che program will consist of four tech 
nical sessions 
l Welding and Cutting Technique 
and Processes 
2. Weld Inspection and Testing 
3. Welding Costs and Economics 
4. Welding and Cutting Applications 
Also 
Demonstrations of welding and cut- 
ting, arc and gas, on ferrous and non- 
ferrous metals and alloys 
Exhibits of the latest equipment avail 
able for welding and cutting 
Space is available to manufacturers 
wishing to arrange an exhibit. 
Address all inquiries to Wm. T. Tiffin, 
College of Engineering, University of 
Oklahoma, Norman, Oklahoma 


SAMPLING AND ANALYSIS OF 
CARBON AND ALLOY STEELS 


By Chemists of the United States Steel 
Corporation. Reinhold Publishing Corp., 
New York. 556 pp. #4.50 


Authoritative and detailed procedures 
for the analysis of steel products are lu- 
cidly presented in this volume. Its aim 
is to enable any chemist to determine with 
absolute exactness the composition of any 
sample. Since steel products are bought 
and sold on the basis of exact specifica 
tions, reliable analytical procedures which 
can be used throughout the industry are 
vitally necessary. Careful observance of 
the directions given will not only reduce 
the time of determination to a minimum, 
but will yield absolutely accurate results. 
Since large-scale production of alloy steels 
is a comparatively recent development, 
the need for standardized and authorita- 
tive methods of analysis is greater now 
than ever before, and will be constantly 
increasing. 

The U. S. Steel Corporation has long 
been prominent in making available to 
industry everywhere information dealing 
with testing of materials used and pro 
duced in the iron and steel industry. 

The scope of this book includes approved 
procedures for sampling mill products and 
for determining all the elements that may 
occur in steel under any conditions of 
combination 


WELDING FITTINGS 


A draft of a proposed American Stand 
ard for Welding Fittings has recently been 
completed by Subgroup No. 6 on Welding 
Fittings of Subcommittee No. 3 on Steel 
Flanges and Flanged Fittings of Sectional 
Committee (B16) on the Standardization 
of Pipe Flanges and Flanged Fittings. 
This proposal covers the over-all dimen- 
sions of fittings as designed for butt-welded 
joints, such as elbows and tees, caps and 
lapped-joint stud ends, reducers and re- 
turn bends. It covers also the pressure 
ratings, size, marking, material, metal 
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thickness, tolerance and welding bevel 
his proposal is now being distributed to 
industry for criticism and comment 
Copies are available on application. All 
communications should be addressed to 
Mr. C. B. LePage, Assistant Secretary, 
The American Society of Mechanical En 
gineers, 29 West 39th Street, New York, 
N.Y 

The standardization of welding fittings 
is a part of the project assigned to the 
Sectional Committee on the Standardiza 
tion of Pipe Flanges and Fittings (B16) of 


NEW 


which Dr. Collins P. Bliss is cha 
Mr. J. J. Harman is secretary 





mittee was organized under t] 
of the American Standards Assi 
1921 with the Heating, Pipin; 
Conditioning Contractors Nati 
ciation, the Manufacturers Stan 
Society of the Valve and Fitting 
and The American Society of \ 
Engineers, as joint sponsors. [; 
national organizations ar‘ 

this project 


PRODUCTS 





The Society assumes no responsibility 
for the validity of claims in this Section 


NEW TWO-STAGE REGULATORS 


The Linde Air Products Company, 
Unit of Union Carbide and Carbon Cor 
poration, announces three new regulators 
the Purox Oxygen Regulator, Type R-201 
(for ordinary welding and light cutting) 
the Purox Oxygen Regulator, Type R-202 
(for heavy-duty cutting): and the Purox 
Acetylene Regulator, Type R-203 





Fig. 1—The Purox Oxygen Regulator, Type 
R-201, Is for Ordinary Welding and 
Light Cutting 


hese regulators utilize the principle of 
regulation. A fixed first 
stage’’ reduces the pressure of oxygen or 


two-stage 


acetylene from cylinder pressure to a 
moderate figure, below which it is regu 
lated by the variable second stage of regu 
lation. Stem-type valve 
insure a uniform flow of oxygen and acety 


mechanisms 


lene at the lower pressures at which the 
gases are used and in quantities sufficient 
for practically all welding and cutting 
operations 


LEATHER GLOVES FOR WELDERS 


The Industrial Gloves Co., 750 Garfield 
Blvd., Danville, Ill., has recently added 
a new chrome tanned leather welder’s 
glove to its line of safety clothing. This 
new gauntlet glove, designated as No 
13115, is made with one-piece back, ex 
tending from knuckles to top edge of 
gauntlet, eliminating all seams on back 


THE WELDING JOURNAL 





of hand which quite frequently 
burn out on ordinary gloves 

The glove is cut on extra full 
so that the operator is assured 
comfortable protection at all times 
thumb seam is protected with extra 
Strap. 


NEW WELDING GENERATOR 


A patent on a new pulsating di: 
welding generator has been s 
E. S. Hebeler of the Hebeler 
Company, Buffalo, N. Y. It 
that this generator is just as eff 
eliminating magnetic blow of 
alternating current while still p 
the advantages of D. C. current 


SYMPOSIUM ON IMPACT TESTING 


The Symposium on Impact 
held at the 1938 A. S. T. M. annua 
ing, in cooperation with the Weldi 
search Committee concentrated on 
of the most important phases of 
ject, first, the present fields of cor 
use for the impact test with par 
reference to places where it gives 
sary information not supplied by 
tests, and second, the basic theory 
test Nine technical 
and discussions comprise the 
symposium book 

Utility and non-standard impact t 
problems in the field of plastics, pra 
application of the notched-bar 
test, and use of the Charpy test 
method of evaluating toughness ad 


extensive 
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One “Weak Sister” 


cripples the whole crew 











Are “Weak Sister” Welding Electrodes 


Slowing up Your Production ? 








RE 






Most plants have “weak sisters’” somewhere 
along the production line. 


Often these “weak sisters” are slow machines 
that hold up production. Sometimes they are in- 
accurate machines that cause excessive spoilage. 


But—in many cases they aren’t machines at 
all. The weakest of all “weak sisters” are fre- 
quently electrodes — spot welding tips, seam 
welding wheels, flash welding dies! 


Are tips that mushroom quickly causing ex- 
pensive delays for redressing and changing in 
vour plant ? We suggest you change to electrodes 
of Mallory 3 Metal, Elkaloy, Elkonite — or 
another of the Mallory alloys best suited to 
your particular job. 


Are fast-wearing wheels. or dies that need 
frequent replacement, the “weak sisters” that 
lower your production? Why not replace their 
weakness with the strength that Mallory offers ? 
Because of their great hardness, Mallory elec- 
trodes resist wear to a remarkable degree, yet 
provide the highest electrical and thermal con- 
ductivity. That’s why you'll appreciate —and 
profit by —their super-service in long, hard 
production runs. 

Mallory metallurgists welcome the opportunity 
to aid in the application of the right resistance 


welding electrode for your job. 


P.R. MALLORY & CO., INC. 
INDIANAPOLIS, INDIANA 


Cable Addres MA 


MALLORY 
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ELECTRODES 


to welds are covered in separate papers, 
followed by data on stress-strain rela- 
tions under tension impact loading and a 
discussion of the theory of impact testing, 
involving the influence of temperature, 
velocity of deformation and form and size 
of specimen work of deformation 
There are some general considerations on 


on 


the impact testing problems; then a review 
of the literature on impact testing of 
welded joints is given and finally a re 
sumé of notched-bar testing and impact 
testing 

The publication contains a great deal 
of valuable information and data in the 
form of and Copies in 
heavy paper cover are available from 
A. W. S., at $1.25 per copy, non-members 
and 75¢ to member 


tables charts 


NEW LIGHT-WEIGHT TANK 
TRAILER HAS HIGH LOAD 
CAPACITY 

A new tank trailer, designed for the 
Dairymen’s League Cooperative Associa 





tion by the Edward G. Budd Manufactur 

ing Company, weighs only 9100 pounds 
yet has a maximum axle loading of 22,400 
pounds 


The capacity of the unit is 3600 gallons 
of milk. This is one of four such trailers 
which will be operated in New York State 
by Dairylea 


The chassis is fabricated of stainless steel 
by the “‘Shotweld’’ process and consists 
of an outside skirting with deep bulk 
heads extending from side to side for the 
support of the tank 
is located where a skirting ordinarily is 


Because the chassis 


used on conventional equipment of this 
type, considerable weight saving has been 
realized In addition, by the 
structural material at this point, it is pos 
sible to obtain an increased beam depth, 
increasing the stiffness of the 
structure over conventional frame design 


locating 


thereby 


The tank for this unit was fabricated by 
Standard Steel Works It 
stainless steel interior shell with an alumi 


consists of a 





Phe 


num exterior shell 
by a Mack tractor. 


unit Dower 
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STEEL CONDITIONING 4 

The Air Reduction Sales ( mpany 3 
Lincoln Building, New York, has 4 
issued a very attractive bulletin on On = 
acetylene Deseaming Torch, which . Z 
scribes flame scarfing 7 
Surface conditioning of steel bloom ¥ 
slabs and billets preparatory to finish , j 
ing has always presented a major probley 4 
to the practical steel producer, Ne eSsity 4 
of removing cracks, seams, scabs an¢ z 
crows -feet from steel stock to avoid ‘ 
“¥ 





face imperfections in the finished product 
has required chipping with the pneuma: 
chisel—a_ costly and _ time-consumi 
on the steel maker 
operation requires large storage space fo, 
semi-finished stock, and involves delay 
in the rolling program, due to classifying 
and reassembling parts of heats that } 


been set 







operation 


aside for chipping 





List of New Members 


BIRMINGHAM 


Cain, J. (C), Cain’s Mach. Shop, Box 238, 
Tuscaloosa, Ala 


BOSTON 


Cooper, Sidney B. (B), Gerstein & Cooper 


Co., 1 W. 3rd St., South Boston, Mass 
Dand, Raymond J. (B), 25 Waldron 


Road, Braintree, Mass 


CANADA 


Dembitsky, Thomas (B), 622 St 
St., Lachine, Que., Canada 


Jose ph 








MARC 


ALMARC 
ALUMINUM FLUX 
ELECTRODES 





December 1 to December 31, 1938 


Dion, Ralph J. (D), Malahat Lumber Co., 
Port Renfrew, B. C 

Rozon, W. A. (D), 4107 Richelieu St., 
Montreal, Que., Canada 


CHATTANOOGA 
Gentry, W. W. 


Chattanooga, 


D), 3915 
renn 


Gleason Drive, 


CHICAGO 


Ardagh, J. C., (C), The Lincoln Elec. Co 
1455 W. 37th St., Chicago, IIl 

Bradley, R. B. (C), 12813 Wallace St., 
Chicago, Il 


Burks, R. H. (C 
Glen Ellyn, Ill 
Culbertson, R. P. (D), 

St., Chicago, Ill 
Danielson, L. G. (C), 20 
Drive, Chicago, Ill 


618 We 


LO019 So 


No 


Drall, George J. (D), 1849 S. 55th ¢ 
Cicero, Ill 
Fassero, Frank (C), 2733 So 


Cicero, Il 
Freeman, Harry W. (D), 634 
Ave., Chicago, IIl 
Gergits, William (D), 
Chicago, II 


D300 So \ 


Hansen, Carl (D), 3002 Clint 
3erwyn, Il 











ALFLUX 
ALUMINUM 
FLUXES 





| FOR ALUMINUM WELDING | 





5% silicon 
aluminum rod 


WOOLDRIDGE ALUMINUM 
WELDING PRODUCTS 


Glastonbury «+ 


pure aluminum 


Connecticut 
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RECLAIM .. 


Jaw Plates, 
Crushers, Shovel Teeth, Hammers, 
Tractor Tread Grousers 
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Il to 134% Nickel Manganese Steel 
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STULZ-SICKLES CO. 


. BY WELDING 
Gyratory and Roll 


with 


Sole 
Producers 


Request Catalog 


134-142 Lafayette St., 
Newark, N. d. 











118 


THE WELDING JOURNAL 





FEBRUARY 








es Baas 


OUSTON 




























obl 
: TEXAS 
ls 
MARCH 8,3 and 10 
i st, 
ify; 
be the heart of the great Southwest—deep Well-known engineers at ractical opera 
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Manual and Automatic SPOT, SEAM, BUTT, FLASH, 
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“How can the P.C. accelerate 


my wheels of business, Lad ?”’ 








HOW YOU CAN 


@ “Let’s look at the records, Pop. 
Here’s one company whose business 
grew from $200,000 to $5,600,000 in 
6 years—largely through the drive 
of their P. C. (story on request). I 
could cite hundreds of cases of com- 
panies that have followed the plan I’m 
going to tell you about and who are 


today getting more r. p.m. and fewer 





arms a nani executive with ayen 
; Re 1 
tor welding and give him the author- 


ity to go to town.” Since the results 





“He drives your 
costs down and 
quality up. Here’s 








of his efforts are increased profits, we 
call him the Profit Crusader, or P. C. 


“Here is an example of the work 
of the Profit Crusader in one plant. 
The part is an axle of a hay rake, 
formerly consisting of an assembly 
of castings and truss rod which 
frequently became loose in service, 
requiring repair. The Profit Crusader 
took an angle iron, flat bar and 
plate and welded them into a perma- 
nently rigid unit. The farmer got a 
shimmy-proof hay rake and the man 


ufacturer saved 30% on the part. 


“There’s an attractive booklet 


Largest Manufacturers of Are 


elding Equipment in the 























PROFIT MOST WITH WELDING 





available 


for the ask Ing which g gives 


some valuable suggestions foe the 
Profit Crusader. Write for a free 
Opy. And by all means, get in touch 
with the nearest Lincoln office. These 
people will do you and your wheels 


of business many a good turn.” 


World 


THE LINCOLN ELECTRIC COMPANY 


DEPT. DD-566 


CLEVELAND, OHIO 
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EUROPEAN WELDING PRACTICE 
AND AMERICAN TRENDS 


By Chas. H. Jennings* 


Welding in Europe has grown to be as 
important a tool in engineering as it is in 
the United States. 

Welding machines in Europe are of 
high quality and in most countries the use 
of a-c equipment far surpasses the use of 
d-c equipment. Special attention has 
been directed to low rating machines for 
thin gage welding with the consequence 
that very excellent a-c and rectifier type 
sets have been developed for this work 

Welding electrodes in Europe are pri 
marily of the shielded-are type although 
considerable quantities of bare and light 
dipped electrodes are still in use in Ger 
many and France 

Spot and other types of resistance weld 
ing are not in as common use as they are 
in America. There is a great interest in 
this method of welding, however, partic- 
ularly for automobile, aircraft and railway 
construction. Auto manufacturers are at 
the present time considering installation 
of tube controlled equipment for the pro 
duction of duraluminum bodies 

* Engineer in Charge of Welding Research 
Westinghouse Electric & Manufacturing Com 


1 


pany, East Pittsburgh, Pennsylvania 


» » » 


Gas welding, cutting and brazing are in 
common use and very high grade results 
are being obtained on all types of metals 

The industries in which welding is being 
used compare with those in the United 
States. Ships, buildings, bridges, railway 
coaches, autos, buses, elevators, pressure 
vessels and all engineering equipment are 
now being fabricated by welding 

Although welding is used in nearly every 
field of engineering, future possibilities 
both in Europe and America indicate that 
its development in the future will be even 
greater than in the past 


OUR PRESIDENT ON THE MOVE! 


Our President is a difficult man to catch 
The reason is evident from a study of 
his schedule. 


October 2Ist New York 
First Board of Directors Meeting 
November 9th—Cincinnati, Ohio 
‘Field Welded Tanks’”’ 
November 10th— Detroit 
“Large Welded Tanks of Cylindrical 
Spherical and Spheroidal Shapes’’ 
November 11th—Columbus, Ohio 
Large Welded Tanks of Cylindrical, 
Spherical and Spheroidal Shapes’”’ 
November 17th—Niagara Falls, N. Y 
“Field Welded Tanks’”’ 
November 18th—Chicago Section 
(President’s Night) 
“Welded Steel Spheres, Spheroids and 
Elevated Tanks”’ 
December Ist—-New York 


Executive Committee Meeting 








December 6th-—Oklahoma City 
(President’s Night) 
Qualification Rules and W; 
search” 
December 7th lulsa, Okla 
“Field Welded Tanks”’ 
December 14th— Minneapolis, M 
January 11th—New York 
A.P.I.-A.W.S. Joint Committe 
January 12th—New York 
Executive Committee Meeting 
January 16th—Chicago 
(Armour Institute ‘‘Process & 0 






Qualifications” Lecture ( 
A.W.5.) and “‘Elevated Tank 
January 18th—Birmingham, Ala 
A.W.S. plans for coming year 
January 27th—Milwaukee, Wis 
“Large Field Welded Tanks’ 
February 8th—Cleveland ; 
“Large Tanks of Cylindrical, 5S; 
and Spheroidal Shapes’”’ 
February 16th—New York 
Executive Committee Meeting 
March 28th—Washington, D. C 
“Welded Storage Tanks’’ 


NICKEL CLAD STEEL PLATE 


A very attractive technical bulletir 
titled “‘Methods for the Fabricatio: 
Nickel Clad Steel Plate” by F. B. H 
of the International Nickel Company 
T. T. Watson of the Lukens Steel ¢ 
pany, has been prepared by the 
Steel Company rhis pamphlet 
oughly covers every phas 
subject 


Dein eCCLIVITIES « « . 





BIRMINGHAM 


There was a total attendance of 120 at 
the November 7th meeting of the Bu 
mingham Section held in the Alabama 
Power Bldg. Auditorium Mr. Leon C 
Bibber, Welding Engineer, Carnegic 
Illinois Steel Corp., gave a most interesting 
and instructive talk on “‘Welded Joints 


RESO 


WELDING AND CUTTING EQUIPMENT 


@ Welding Torches 


@ Cutting Torches 
@ Economizers 
@ Regulators 


@ Outfits 


FOR PLUS PROFIT SPECIFY REGO 

0 — with it you will have 
y need for the buying of 
tting equipment. 


> BASTIAN- BLESSING" 


282 E. ONTARIO ST., CHICAGO 


Send for Consten _— 
il the specifications y 
highest quality welding and cu 
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Which Ones to Use and When and Why 
Those present were very liberal with 
questions, resulting in a good round table 
discussion There was also a_ sound 
motion picture ‘‘Cor-Ten Steel’? shown 
through the courtesy of the United States 
Steel Corporation 

At the December 3rd meeting there was 
an attendance of 45 rhis small atten 


dance was accounted for in a lars 
sure because the meeting was held 
Saturday night Mr. E. E 
R. G. LeTourneau, In 


Isgren, Suy 
, presented 
teresting illustrated talk on ‘“‘Arc W 


Heavy Road-Building Machinery 


BOSTON 


The meeting on January 16th wa 








Buy ‘Proven Fluxes’? with Years of 
Guaranteed Satisfaction behind them 








Aluminum; 


The Trade-Name is ““ANTI-BORAX” 
Ask For Them 


A Flux for every 
No. 1.; Brazing Flux No. 2; Braz-Cast Flux No. 4, 
for bronze-welding cast iron; 
Flux No. 8 for sheet Aluminum and all alloys of 
' Stainless Steel Flux No. 9; 
Solder Brazing Flux No. 10; “‘Anti-Borax’”’ Tinning 
Compound No. 11. 


Unequaled for Quality 


metal: Cast Iron Welding Flux 





“ABC” Aluminum | 


Silver 





Send for Free Samples 


ANTI-BORAX COMPOUND COMPANY 


Fort Wayne, Indiana 
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for the owner who prizes fine equipments and seeks the economies which 
Victor offers, this cutting unit no. 1400B-SVJ, including standard acces- 
sories, sells for $69.00. ask your local Victor distributor to show it to you. 


EQUIPMEN] COMPANY 
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T GIVE OVERNIGHT SE! 
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in Room 4-270 at the Massachusetts In 
stitute of Technology and the following in 
teresting program was presented: Mr. 
Everett Chapman, President of Luken- 
weld, Inc., discussed the ‘Analysis of 
Welding Joints’’ and Professor A. V. de 
Forest of the Department of Mechanical 
Engineering, M.I.T., spoke on the subject 
of “Stress Concentrations and 
Raisers in Welds.”’ 


Strain 


CLEVELAND 


The Cleveland Section has recently ap 
pointed a committee to prepare and pre 
sent to the City Council for approval and 
incorporation in the City Building Code, a 
code which will be in accordance with the 
AMERICAN WELDING Society Code on 
this subject 

rhe regular monthly meeting of th 
Cleveland Section was held in Bingham 
Hall, Case School of Applied Science, on 
January 11, 1939. Dr. George V. Slott 
man, steel mill and combustion engineer 
with the Air Reduction Sales Company, 
was the guest speaker. His subject was 
on “‘New Developments in Cutting and 
Flame Hardening.’ 


CONNECTICUT 


New Officers elected by the Connecticut 
Section are the following: 

Chairman—I. T. Hook, American Brass 
Co., Ansonia, Conn. 

Vice-Chairman—J. J. Vreeland, Chase 
Brass and Copper Co., Waterbury, Conn 


—fCarbide—— 


DEPENDABLE 





James Mitchell, 
mingham Co., Derby, Conn 

Secy.—H. A. Pennington, A. B. King & 
Co., 196 Chapel St., New Haven, Conn 

The Connecticut Section reports that it 
is going ahead quite satisfactorily. At 
their meeting on January 10th in the 
General Electric Company’s Auditorium 
at Bridgeport, there were about 130 pres- 
ent and a lively interest was manifested 
in Mr. Leo Edelson’s demonstration lec 
ture on Silver Brazing. It is expected to 
have Mr. Lincoln of The Lincoln Electric 
Company as speaker at the meeting on the 
7th of February 


Treas. Farrel-Bir 


DETROIT 


The January meeting held on the 19th 
in the Detroit-Leland Hotel, was addressed 
by Mr. J. G. Magrath, Specialist, Applied 
Engineering Department, Air Reduction 
Sales Company, whose subject was on 
‘Flame Descaling.”’ Mr Magrath’s 
paper was supplemented by a movie and 
slides illustrating this operation and by re 
marks on the latest developments in flam« 
hardening 


INDIANAPOLIS 


At the December 16th meeting of the 
Indianapolis Section, the following officers 
were elected: 

Chairman—J. D. Tebben 

Vice-Chairman—A. C. Rasmussen 

Treasurer—J.S. Williams 

Secretary—R. D. Eaglesfield, Jr 





Program Chairman—L. H, La 

Representatives on National 
ship Committee—R. B. Brant, Alex 5 

Board of Directors—F. M 
Prof. Beese, J. A. Weiger, R 
field, P. B. Hall, I. R. Wagner, R 
son and M. R. Harris 


KANSAS CITY 


At a special meeting held on Ja 
in the Thomas A. Edison Ha 
Kansas City Power & Light Bldg 
F. Lincoln, President of The Lin 
tric Company, gave a most 
talk on ‘‘Welding vs. Prejudi 
meeting was very well attended wit 
attendance of about 500. 

At the regular monthly meeti: 
the 17th of January Mr. E 
Manager 
Hollup Corporation, spoke on 
ing the Stainless Steels.”’ 

The following are the progra: 
next few meetings: 


February 14th—‘‘Flame Hardenir 
by P. Smith, Air Reduction 

March—H. F. Reinhard of the In 
national Acetylene Assn 


April—K. L. Hansen of the Hart 
feger Corp. (Tentative) 
May—C. H. Jennings, Westinglh 


Elec. & Mfg. Co. (May 15—tentative 


MARYLAND 


On January 20th at the Engineers’ Clu 
Cunningham, a 


Baltimore, Mr. R. H 


SBFFICIENT 


ECONOMICAL 


FOR WELDING and CUTTING 


Lincoln Building 








Use National Carbide in the Red Drum 


NATIONAL CARBIDE CORPORATION 
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Stainless and Alloy Divis; 


New York, N. Y 
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‘HOW TO BUILD EQUIPMENT THAT 


: nf break D JON. 


NSURANCE AGAINST BREAK- 
JOWNS. This clean-up coal bucket with 
ps 9 ft. wide and 24 ft. spread is 
structed of U-S-S MaAn-Ten Rolled 
Steel throughout. All details, with the 
xception of the main frame which is 
suited for heat treatment, are welded 
nstruction. Dozens of rolled-steel-built 
ckets like this have proved their ability 
stand up under the most severe service 
tographs—-Courtesy of the Wellman 
ngineering Co., Cleveland, Ohio. 


IGHT UNIFORMLY STRONG 
THROUGHOUT. Sheave Block for 
ean-up bucket using MAN-TeN with 
mplete penetration welds (stress re- 
ef annealed). This design and the use of 
High Tensile Steel made substantial sav- 
ng in weight possible 
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CARNEGIE-ILLINOIS STEEL CORPORATION 
COLUMBIA STEEL COMPANY co 
pW) ] TENNESSEE COAL, IRON & RAILROAD COMPANY, Birmingham 


United States Steel 


Columbia Steel Company, San Francisco, Pacific Coast 


ADVERTISING 


Here’s one way— build 


it of the right kind of 


ROLLED STEEL 


used in the right 


place 


“V\/ RII youl wn guarantet 
igainst nre Kage oe say the 


nest material handling 
|} I clan shell puckets, the 
re built so strong, so resistant 
bending, tatigue and im 
* the ¢ istomer. in effect, gets 
nsurance policy with every 
k 
\\ iT Tneil secret of success 1n 
breakdown-proot mat hinery? 
Brie@y tni [hese peopl are special 
sts in welded rolled steel construction 
l] Know tne fhe artle ss | unishme nt 
requipment must withstand And 
mportant ol ill, the, trom 
exactly t kind of rolled 
ind to use it to get 
ly iSt | ~ eee (or LEN vhere 
int to reduce dead we ight and 
nci ise resistance to atmospheri 
| é orrosion | ~ iw \IAN 
. in creas strength at 
yw W ont | S'S Abra ion Resist 
gy ote where abrasive WV ir is sever;re 
) cial eis Tt eet oTmel 
needs ney treely combine one 
teel with another in the same design 
(Or the ymbine these steels with cast- 
rs VI sucn ombDinatiol seems 
siral 
(ou xpel in help g this fabri- 
mpany s lect rol | steels ot 
ght i ilvsis to simplifi fabrica 
nsure the ultimate in service, 
rt iSKing 
ttsburgh and Unhicago 


Fran 








































sistant to S. O. Jones, Welding Engineer, 
Newport News Shipbuilding Co., ad- 
dressed the meeting on ‘‘Welding in Ship- 
building and Repair.’’ This address was 
presented through the courtesy of the 
Newport News Shipbuilding Co 


NEW YORK 


A fine attendance of over two hundred 
members turned out for the January 10th 
meeting Mr. Leon C. Bibber, Welding 
Engineer of the Carnegie Illinois Steel 
Co., gave a splendid presentation of the 
subject of “Impact Testing of Welded 
Structures,”’ illustrating by lantern slides 
and motion pictures the results of full 
scale testing of sections of large ore boats, 
to determine the relative resistance of the 
low-alloy steels, Corten and Manten as 
compared with simple carbon steels to 
distortion under impact loading. 

At the business meeting of the same 
date, further plans were made regarding 
the proposed A.W.S. Day at the New 
York World’s Fair tentatively scheduled 
for a day in May 1939 


OKLAHOMA CITY 


In order not to interfere with the holi 
days, the January meeting of the Okla 
homa City Section was held on the second 
Tuesday of the month instead of the first 
Tuesday set for regular meeting dates 
The meeting was held in the Huckins 
Hotel, and judging from the large atten- 
dance, the change in dates accomplished 
its purpose. 

Mr. Roy Peterson, of the Peterson 
Welding Laboratories, Emporia, Kansas, 
was the speaker of the evening and he pre- 
sented two papers. One on the subject 
“‘The Control of Expansion and Contrac- 
tion by Local Heating,’’ and the other on 
“Bronze Welding of Cast-Iron Parts.”’ 

Most of the talks were accompanied by 
the frequent use of blackboard illustra- 
tions and much comment and discussion 
followed each paper or talk 


PEORIA 


The Peoria Section devoted its January 
meeting to a ‘““Get Together” banquet and 
business session held at the Endres Hotel, 
on January 11th. Since the Section has 
more than doubled its membership in the 
last two months, the “mixer’’ meeting 
and general reports were considered to be 
advisable to acquaint the new members 
with the old members, and to explain the 
past and future programs. 


PHILADELPHIA 


The regular monthly meeting of the 
Philadelphia Section was held on the 16th 
of January. Mr. F. C. Saacke of Air Re- 
duction Sales Company, gave a review of 
Oxyacetylene Applications. 

The programs for the next few months 
are as follows: 

Feb. 20th—‘‘Residual Stresses,’”’ by C. 
H. Jennings, Westinghouse Elec. & Mfg 
Co. 

March 20th—‘Structural Design and 
Welding,” by F. H. Frankland, American 
Institute of Steel Construction. 
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April 17th—“‘Steel Casting and Plate 
Fabrication,” by C. W. Briggs, Steel 
Founders Assn. (Joint Meeting with Ameri- 
can Foundrymen’s Assn.) 

May 1939—Annual Inspection Trip. 

All of the above with the exception of 
the inspection trip will be held at the Engi- 
neers’ ib, Philadelphia, at 8:00 P.M. 

A Special Meeting will be held on the 
12th of March with the A.S.C.E., on the 
subject “‘Structural Design.’’ Speaker is 
to be announced 


PITTSBURGH 


The January 18th meeting was held in 
the Auditorium of the Mellon Institute of 
Industrial Research. Mr. F. C. Fantz, 
Vice-President, Midwest Piping & Supply 
Co., spoke on ‘“‘The Fabrication and In- 
stallation of Power and Industrial Piping 
by Welding.” The talk was illustrated 
with slides showing large pressure pipe 
assemblies both in shop and field. 


ST. LOUIS 


Mr. R. O. Shive, President, 
Steel Casting Co., addressed the January 
13th meeting held in the Engineers’ Club 
Auditorium, on “‘Steel Castings and Their 
Relation to Welding and Welded Parts.” 
Members of the local section of the Ameri- 
can Foundrymen’s Association were also 
invited to attend. 


Sterling 


SAN JOAQUIN VALLEY 


The December 15th meeting of this Sex 
tion held in the American Legion Hall, 
Taft, Calif., had a somewhat reduced at- 
tendance of 44 members and guests, due to 
inclement weather. However, in spite of 
the poor weather conditions a number 
of members and guests traveled a distance 
of some 70 miles to attend the meeting. 

Mr. F. W. Church, Engineer of the 
Fidelity Casualty and Insurance Co., Los 
Angeles, presented papers that were of 
vital interest. The subjects covered and 
explained were, ‘“‘Welding Requirements 
Under Order 813E, Boiler Safety Orders of 
the State of California,’’ also ‘‘Require 
ments for Welding Under Order U69, 
A. S. M. E. Code.” The wide experience 
of Mr. Church in the field of Pressure 
Vessel Inspection and his clear insight into 
the needs of the welding operators and 
management of a clear and practical in- 
terpretation of the Code requirements was 
most valuable. 

Mr. J. E. Beebe of the Hancock Bush 
Oil Co., Santa Maria, Calif., presented a 
paper on “Field Welding of Rotary Drill 
Pipe,’”’ which was illustrated with a num- 
ber of slides taken from photographs of the 
actual operations involved during the 
welding of the pipe. His answers to the 
many questions asked of him were most in- 
teresting and proved to be one of the high 
lights of the evening’s program. 


SOUTH TEXAS 


The Annual Meeting of the South Texas 
Section was held on December 29th at the 
Ben Milam Hotel, Houston. At this 
meeting election of officers for the new 
term was held. Those elected were: 
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Chairman—L. H. Courtright 

Vice Chairman—B. W. Farquha: 

Secretary-Treasurer—Gil V. Dy: 

Executive Committee—J. M. H 
C. W. Cryer, E. E. Dillman, O. } 
Roy Brunt, B. J. Brugge and C.G. Ja 

After the election and introdu 
new officers, a letter was read fro; 


KOE 
Y 
I 
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Birmingham Section, requesting 
South Texas Section appoint a met 
serve on the Southern District nominati; 
committee for the selection of the 
for the Southern Division Vice-P: 
After some discussion, Mr. Mak 
Reed was nominated to receive 
pointment and was appointed 1 
sent the South Texas Section on th 
nating committee. 


lat 


WESTERN NEW YORK 


The Executive Committee of the \ 
ern New York Section held a dinner n 
ing at Niagara Falls on January 5th 
meeting was for the purpose of decidir 
the activities of the Section for 
ance of the year. It was decided that 
asmuch as they had an educational 
in Buffalo last year, no attempt would 
made to have another educational cours 
until next year. 

Plans were worked out at this meet 
for a strenuous membership driv« 


YOUNGSTOWN 


The January meeting of the Y 
town Section was held on the 3rd ir 
Ohio-Edison Auditorium. Mr. | 
Bibber, Welding Engineer, spoke on 
subject, ‘“‘Welded Joints, Which On 
Use, When and Why, Costs and Di 


EMPLOYMENT 
SERVICE BULLETIN 


SERVICES AVAILABLE 


A-297. Young man 
background, recent graduate of welding 
school (combination course) accredited by 
U.S. and N. Y.C. Seeks position offeri 
and advancement. Startu 


with techni 


experience 


salary secondary. Prefers vicinity 
New York 

A-298. Welder with drafting 
rience desires position. Graduat 


Lincoln Electric School. Also att 


Polytechnic. 


A-299. Welder desires position. Hav 


had two years’ experience in shipyard, all 


position welding, also automatic welding 
Schooling in Gas welding. 
good references. Young man willing t 
learn and free to go anywhere 


A-300. Welding 
ployed in Sales 
practical experience. 
tance, 
Ferrous Metals, every field 
sales, demonstrating experience, machines 
electrodes g 
30, single 


Specialist, now 
Field. 


Arc, Gas, 


\ 


Can furnish 


Seven years 


Atomic-Hydrogen-Ferrous, Not- 
Four year 


Energetic, dependable. Ag 
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